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Applications This application is,. a

continuation-in-part of co-pending application Serial
ARYINGPENCGHERFONES BNDf AR B ENOENCSERIMTIERES 2D TREOR USBIASE ADENOSINE A22
RECEPTOR rANTAGRATS®BN- i n-part of 10 co-pendi ng application
5 Serial No. 10/123,389, filed on April 16, 2002, both

of which are incorporated herein by reference. Field
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cell- surface receptors (A, A2a, Alb and A3), which
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nal of Biological Chem stry, 1992,
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[ a an t | at 0

15 apdn %ﬁwrgw@'rsﬁseam%ﬂ?ﬁpyﬁ%%m%utﬁgﬁe %ﬁﬁ@se%twwdefs
: {rBafeau Ier gf&/e%ltédibsi‘h lthes n%'&bﬁﬁﬁﬁ}nd'sﬁﬁﬁhdérheUF@degeneratlve

striatum an nucl eus CCU ens nmoderate to hi g
ard elovementfdisorsieys autsdiocated bw@lmteuanamgsAdan@lslne A2a

hi pg canpus etc regions) (Rosin, D. L.; Robeva, A ;
8 Guyenet, P. G ; Li nden, J. Journal of

Conpar atlve Neur'ol ogy , 1998, 401, 163). 35 1In
o0 Pperipheral tissues, A2a receptors are found in

EL & rnd of iR vascul ar snoot h nuscl e and
oS, Varani, K ; Mrighi, S.; 1

Adenosine A2a Receptors ,
Adenosine is a purine nucleotide produced by all metabolically active

25 cells within the body. Adenosine exerts its effects via four subtypes of cell-
surface receptors (A1, A2a, A2b and A3), which belong to the G protein
coupled receptor superfamily (Stiles, G.L. Journal of Biological Chemistry,
1992, 267, 6451). A1 and A3 couple to inhibitory G protein, while A2a and
A2b couple to stimulatory G protein. A2a receptors are mainly found in the

30 brain, both in neurons and glial cells (highest level in the striatum and nucleus
accumbens, moderate to high level in olfactory tubercle, hypothalamus, and
hippocampus etc. regions) (Rosin, D. L.; Robeva, A.; Woodard, R. L.;
Guyenet, P. G.; Linden, J. Journal of Comparative Neurology ,1998, 401,
163). ’

35 In peripheral tissues, A2a receptors are found in platelets, neutrophils,

vascular smooth muscle and endothelium (Gessi, S.; Varani, K.; Merighi, S.;
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P. A British Journal of Pharmacol ogy, 2000, 129, 2).
wab@s/0$2506 at umis the main brain region for theCT/US2003/031471
regul ati on of notor activity, Eartlcul arly through ISST
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rec are co-localized wth dopam ne D2
thecsemsmm;a nigugyglise shigtem is ﬁmmeaantasget@fﬂbe dopaminergic

rsoR daas TR patsnis yaRARIRO TS DiskedR3pDI Wthin the
%ﬁéﬁfrﬁ r,@ﬂg‘i‘eﬁﬁorﬁare Bald@tiked AithEicpatinerD2 Fecéptors,

Brain Research Mol ecular 10 Brain
ﬁ@mmng arliggoridnt, sitesByr thelwtegmiion efzad m%anﬂéi@l?amme

t on
Soeahe ey P, L DR PR 78, Eifrrounc
ﬁhAS F? RNA. EAZRHeF G Ol RepRIEIS. (V. anemgaamh Modecular
been monstrated in striatal rrerrbrane preparations

Bifaim ReseaFeh,r'®925.14, 186). EuI er, G; Johansson, B.; 15

Fredh i '
R e T
rla%%es e bireh a@@nlweiﬂDzl%gbﬁlsf ththel mseptas) ThllS|D1%% and
after transfected with A2aR and D2R,cDNAs g 'Q '13
AxféalRereceptomceuotor ipleragiiane MESRARN dfﬁnoﬂstf aﬁ‘i@ tatal

V' S ghg rH‘}gPQratnobégag‘?atﬁFeW&%"Wé@Eu@r, G.; Johansson, B.;

VI VO
HMh@&ﬁOBOBI cRlxdylladkadeedings2d 120 Neéloeptbcade.mvmé Seggnces

%&Egﬂg%';g%s'taet%g%ftAomgr‘?é'aef1'9 1P5geTH88Y Ss WLnIPATIIEHR cel
IW}P%W%’MECI‘EW@H)@%R%% @ZF@EDNA&((SH@M il Fe)re, ShuDalal,

varl ous Specl es, i ncl udi n m ce, rats an
ADPetgdrdunice &, A KFuxeuiKoRaneenti; D.; .M. Joynghak,

|, of
Sert i A e W e B o o
r%fceﬁ’?c? fl}ér]'fé hoa &ﬂﬁgonngﬁlebagiﬁo fb@u@ﬂcﬁabeﬁﬁctbessiopammergw
sensitive to no nt an che
rmamg@sn BBRP{ heye i & PEEP e Bocfiaty JopTirapinsiuced PD in
\g@ q‘ifré S%é %:s méﬁdnr{é mlc§P ‘?ét%%nd%goﬁeysﬁﬁl@éﬁa KR Ku?ﬁkawa M.;

stern Cast agno i,
Koyarbas Baghoviana)NY, Journal ScNearcchemisidy, 20024.80) @62hal

BT e, et er?r‘oé‘hﬂb\@%mng\tg AT O R HARA Tundiéf have
l%s%%??onjrﬂ:l o] 8 ?&%‘?ﬁ\}ecl'oarhoﬁfrflﬁfﬁaﬁirrhéhtEﬁ%doﬁéur@@hémlcal

changes when they were exposed to neurotoxin MPTP (Chen, J. F.; Xu, K;
Petzer, J. P.; Staal, R.; Xu, Y. H.; Beilstein, M.; Sonsalla, P. K.; Castagnoli,
K.; Castagnoli, N., Jr.; Schwarzschild, M. A. Journal of Neuroscience, 2001,
21, RC143).

In humans, the adenaosine receptor antagonist theophylline has been
found to produce beneficial effects in PD patients (Mally, J.; Stone, T.W,
Journal of the Neurological Sciences, 1995, 132, 129). Consistently, recent
epidemiological study has shown that high caffeine consumption makes
people less likely to develop PD (Ascherio, A.; Zhang, S. M.; Hernan, M. A,;
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Journal of the Neurol ogical Sciences, 1995, 132, 129).
Consistently, recent epidem ol ogical study has shown

wao bat/okisgh caf f ei ne consunpti on makes peopl e PEFES2003/031471

likely to develop PD (Ascherio, A.; Zhang, S. M;

Hiczsivaashi, M CAlditz2 G\\A. ,28§élz@#2509 E’ﬁﬂétﬂSﬂO@/Mﬁﬂg bf Neurology,
Kavvachl .; Colditz ei zer Wllett
WO, 5,Qi,$§|)slno?,um@gnb|qgi®posu@82a rggeptggplod@rssmﬁmgvnde a -

TSR PR i e PR RERY Bt onon

%$M@odﬁh, AOEghérging 'Eherd)ﬁwmpdTarget% 28007 4 685).

_Therapeutic Targets, 2000, 4, 635). 5 Summary of the

I nvention 10 This invention provides a conmpound havi ng
the structure of Formula | or Il \ XR2 XR2 R3 NRs
N N=< R4 RLNH2 Formula | Formula Il or a
pharmaceutical Iy acceptable salt thereof, wherein 15
(a) Rl is selected fromthe group conS|st|ng of (i)
manyefithednmentianse| ected from H, optional |y
substltuted Cl 8 straight or branched chain al kyl,
optional ly substituted aryl and optionally substi t ut ed
20 Fhid inbkntion ploeidesra tdrepsuhd halirgnthe sirudtilve ofl Fgrinula | or I
aryl and arylal kyl group are selected fromCl_8
al koxy, phenyl acetyl oxy, hydroxy, hal ogen,

p-t osyl oxy, ‘)(oxy, am no, cyano, hoal koxy, or
NR7R8 wher(g and B8 are 25 i nqgpdnget ly Belected
fromthe gteup.cofisinsting of hydrloge &\ st raight
or brdRehed Thai N al Y, C3.7 RgyClval kyK, benzyl ,
aryl, or heteroar’}} or NR7R8 taken ¥ forma
het erocycl e or heter&aryl; 1 NH,

Formula i Formula 1l
or a pharmaceutically acceptable salt thereof, wherein

(a) R, is selected from the group consisting of

(i) -CORs, wherein Rs is selected from H, optionally
substituted C;.g straight or branched chain alkyl,
optionally substitutéd aryl and optionally substituted
arylalkyl;
wherein the substituents on the alkyl, aryl and arylalkyl
group are selected from C4.g alkoxy, phenylacetyloxy,
hydroxy, halogen, p-tosyloxy, mesyloxy, amino, cyano,
carboalkoxy, or NR7Rg wherein R; and Rg are
independently selected from the group consisting of
hydrogen, Cs.g straight or branched chain alkyl, Ca.7
cycloalkyl, benzyl, aryl, or heteroaryl or NR7Rg taken
together form a heterocycle or heteroaryl;

(i) COORs, wherein Rs is as defined above;

(ii) cyano;
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_Substituted ary

(ii) COOR5, wherein R5 is as defined above; 30 (ii)
cyano; 3 WD 2005/042500 PCT/ US2003/031471 (iii)

WO GOsR@RIO wherein RO and Ri o are independent | BCT/US2003/031471

sel ect ed fromH, Cl1.8 straight or branched chain

al kyl, > ﬁ,)cy (E@thﬁ} qé@g&g&ggg@ lt% ar@m%géhdently

alkoxy
aryl , heteroaryls&iMeE frm’ndfl o@ygslyalght/\hlébkan@hedéiham alkyl, Ca.

R O e LI I g
groups nay be sug r @m
E ﬁ)zb%tﬂroggn Vv[atrpok‘ﬁ %@ yl, @K ¥eterdal and

tituted
het erocycl yl, 1G1étetcmyulyiyl substituted heteroaryl,

hyd d,
L SR AL IR
taken toget her V&‘rérﬁohhea@”élkglg%ﬂh ﬁ&e%ﬁr?l%ﬁd*ﬁéte%@yclyl

attached form a hetéeroc eteroaryl group:
(v) optionally sgrbspstmlfayebe&t&tmﬂedw\gﬁhtcaﬁbowla@lkhleQ"yl

aroup are scl cotabeyEhAn Betaig pEviVESHary

hydr oxy, hal oge
hy 06, 1l 09E e b d BB s, A,

het eroaryl, sul fmﬁf;dnarmltleoswf@mymydfpxy, tbqu aginrg alkoxy or -

wherein R7 and R8 are as.

sel ected from t Y %“Sﬁ’p cof ? 33‘8%/'%@% '|ﬂll the nitrogen
substituted al kglwhieRthepaké }éttéubéd fdret adheﬁﬁrxolcycle or
optionally substituted heteroaryl, optionally

égbit . ult ed helt diasesasiryl gremtp; opt i onal |y 25 substitut ed
cycl ol ky
al kyl sul fo?‘yb(, Qi]qﬂ%ll? g%é tut§8§1tg)|,?fraléféf$8branched chain

al Iéylthido or - R25 wherein R24 and R25 are
i ndependent |y selected fro tr ht or
br anched chai n dqvlkeyqem gb%)pen eaal'kgl group are selected

from Cq.g alkoxy, phenylacetyloxy, hydroxy, halogen, p-
tosyloxy, mesyloxy, amino, cyano, carboalkoxy,*carb0xy|,
aryl, heterocyclyl, heteroaryl, sulfonyl, thiol, alkylthio, or
NR,Rs wherein R; and Rs are as defined above;

(b) R is selected from the group consisting of optionally substituted
alkyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted heterocyclyl and optionally
substituted Ca.7 cycloalkyl, Cs.g alkoxy, aryloxy, Cs.s alkylsulfonyl,
arylsulfonyl, arylthio, C,.g alkylthio, or -NR24R25

wherein Ro4 and Rys are independently selected from H,
C4.s straight or branched chain alkyl, arylalkyl, Ca.7
cycloalkyl, carboxyalkyl, aryl, heteroaryl, and ‘
heterocyclyl or Ry, and Rps taken together with the |

nitrogen form a heteroaryl or heterocyclyl group,

(c) Rs is from one to four groups independently selected from the

group consisting of:



cycl oal kyl, carboxyal kyl, aryl, heteroaryl, and 30
heterocyclyl or R24 and R25 taken together with the

woaosogsm f orm a heteroaryl or heterocyclyl grpepps1003/031471
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R3 is fromone to four groups independently sel ected

fromthe gr Sth.Sib |
PCT! US2003] Q3 LA i bads Tt AR eRaR etk anialkyl

branched chd®sy ayct«iwalkybﬁwaaalkw, cy@ase, 7Ccy]9frtaiaﬂls¢xy. I
Cl1.8 al k r trifluoro ,
& o oot arbadmed Srara AR ytibasy. Sird, Rydexs,
trifluor orretthﬂejaron?ém%mcp%x ﬁ‘}ﬁlaté‘@rﬂ/l Hasd ek ?&%ﬁd

and 5 heterocyclyl,. erein” RLI an
are mdepend@ietqcyskyl eNRadRﬁp_r,om H Cl_8 straight or

b hed chai I k | K C3..7 | kyl ,
casggxsal Eylal na?y ei'i%'f‘ %rﬂyk?a?f@ 'nﬂ%é:%'%%‘g@iﬂ %'egﬁd from H,
RI0 and R11 takem;ggﬁé.pﬁf ofbldhdha cHaiflalki w@%?l\%@ﬁ TS

het eroaryl or heterocyc %r oup
R13 is sel ected ny@lﬂaﬂysd,r@@ oxyalkyll laryl hedsrmnyl,l and

A koxyl . car boxy dlieeyafl p R §1d ey lekerciod ﬁﬁwﬁ’\l‘ :
heterocyclyl, RI5R6QEH 3 B- hetéfoﬂw 8roup

wherei n R15 and R16 are independently sel ectéd from
oH, al kyl, aNR1asP@By, and p is an integer from 1- 6,

\é\gfggix;l t healalkwlwl%r%WRg%s{é??%gggFoﬁ lﬁ&grogen or alkyl'and Ry4 is |

het erocyclyl, sulslddied @en2@ybrigRIng kA, wubshﬁltéﬁ QMY G1.g
substi tuted het eroaryl, hydroxam c acid, sulfonam de,

sul fonyl, hydr ox@ka, cﬂarboaralmyawi aaylalkyl, digteragrylr1 3

and R14 taken to
carbonyl cont ai n?‘%&%@%’%ocﬁ'ﬁyﬁ gf”% %51(5)%1?'\&0 CHz)p-,
sel ect ed from t hevigreinpR ¢oasd Bt d age loﬁepgnld@rmnsel@&tea from H,

25 straight or bbﬁﬁ“’é‘;ﬁdl gnglachglyi%lnd pis al%/mteger from 1-6,

wherein the alkyl group may be substituted with carboxyl,
alkyl, ary‘l, substituted aryl, heterocyclyl, substituted
heterocyclyl, heteroaryl, substituted heteroaryl,
hydroxamic acid, sulfonamide, sulfonyl, hydroxy, thiol,
alkoxy or arylalkyl, or Rq3 and R4 taken together with the
carbonyl form a carbonyl containing heterocyclyl group;
(d) R4 is selected from the group consisting of hydrogen, Cq.6

straight or branched chain alkyl, benzyl
wherein the alkyl and benzyl groups are optionally
substituted with one or more groups selected from Cs.;
cycloalkyl, C1.g alkoxy, cyano, C4.4 carboalkoxy,
trifluoromethyl, C4.g alkylsulfonyl, halogen, nitro, hydroxy,
trifluoromethoxy, C1.g carboxylate, amino, NR17Rg, aryl
and heteroaryl,

-OR47, and —=NR7R g,



wherein the al kyl and benzyl groups are optionally
substituted with one or nore groups selected fromC3_7

weywso#askyl , Cl1 8 al koxy, cyano, Cl_4 carboal kBXypPS2003/031471
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trifluoronmethyl, Cl1_8 al kyl sulfonyl, hal ogen, nitro,
hydroxy, 30 trifluoronmethoxy, Cl-8 carboxylate, am n(g
NRL7R18. aryl anhaieteRoaald R1s era ndepeadently selested from

WD 2005/ 042500 P Iys an .
are i ndependent | &I/éje5 5%0‘%’%&%&@@”%%? obgé'n{h,tgélg;d'ﬁ SfFSt aryi;
optionally substidnged C1_6 alkyl or aryl; and 5 (e)

X is selected fromC=S, C=O CH2, CHOH, CHOR19; or
CHNR20OR21 where R19, R20, and R21 are selected from

optionalyy fyJ ~. 8o SELAY. h _

chai n g‘%)kyl x Sedibifbriads oL it T fﬁm@%ﬁ or

group are s@HNResRSmerelRE Rbhkaxy, Ry kydselacted from optionally
hal ogen, am no, .cyang, or NR22R23 wherein R22 and 10 ,

R23 are i ndépbatieied {1sstigightpftranched crigalkyl, wherein the

SR 15 s ERERR 0 ST o R sy

chai n al kyl

het er oaryl , hgdrd¥y? BBRgenakatind ogedrics rorfiNRRas wherein Raz and
het erocycl e_or heteroaryl; 15 with tfhe roviso that n .

a conpound 53 BB} ffleperdepty serected from ihggroun erisistng of
i's not phen IS + NVvapt:i i ;
phar maceut i %:ﬁgfjroyc?rﬁ9§i8tsﬁggr%é€gon@ri%§icﬁse\qh%gﬁla'ﬁglt’ zg:r?f7 cycloalkyl, -
conpound andeazpharytpeeteroargl, loy NiR2Ept tdkea togetharfro@ @

Thi s invent}‘o further provides a nmethod of treating a

subj ect hav ﬁgerﬁcy%lﬁl?(ﬂi t%rr‘?aéﬁel i orated by

ant agoni zi ng Adenosi ne A2a receptors, which conprises

adm nistering to the subject a therapeutically

ef f ect with tHessovsotthat inianeompoupdaffegeuia davhen R, is a cyano,
conposi tion,, This.i nvgnrlt)i o)g further provides a nethod

of preventi m;erh ai's BPLRYCM) s anel i orat ed by

ant agoni zi ng Adenosi ne A2a receptors in a subject,
conprising of adm nistering to the subject a . .
pr ophyT Bistinkantign afsogovigesddghagpaceutical composition comprising

the instant compound and a pharmaceutically acceptable carrier.

This invention further provides a method of treating a sﬁbject having a
condition ameliorated by antagonizing Adenosine A2a receptors, which
comprises administering to the subject a therapeutically effective dose of the
instant pharmaceutical composition.

This invention further provides a method of preventing a disorder
ameliorated by antagonizing Adenosine A2a receptors in a subject,
comprising of administering to the subject a prophylactically effective dose of
the compound of claim 1 either preceding or subsequent to an event
anticipated to cause a disorder ameliorated by antagonizing Adenosine A2a

receptors in the subject.

Detailed Description of the Invention
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to an event anticipated to cause a disorder

wa@emsiogsat ed by ant agoni zi ng Adenosi ne A2a r ePE€pUS2083/031471

in the subject. 30 Detailed Description of the
Invention 6 WO 2005/042500 PCT/ US2003/ 031471
CorrpoG@ﬂ!spQﬁnd%o@frﬁmmula diese potensneathmoleaile gntagonists of the

h
RBrSe A Zarosseiniey e bpvd el SO oY Gt ysEiRggontsm o
A@éﬂoﬁhe sl A3 RFABYeESptor.ef erred enbod| ments for
are COOR5 wherein R5 is an optionally

shbst Prefee@dcambodm@ﬂg fier Br ape &5eRRd wheéﬁw Rs igyan optionally

ISR b S BPRRLR rasfalGL BB WipBigchain s
&ﬁ’%ét@m%'d' M.tﬁ@hﬁélkwhﬂﬁofg%@poar yl and opti onal I y

stituted aryl. Preferably, R2 is an optiona
subst Prefeesdfembndimentsffer Re@re @B@Pﬂ@'b’eﬁ#@t'ﬁ@iﬁdﬁ?temawl and

‘If’l?ﬂcfl?'}%@r% ﬁ-aﬁg ary aﬁ?\‘erﬁgb’o?@ c?}ﬂror?;aﬁy] substituted furan.

am noP'ré‘ﬂé'rre@hsﬁJHS%ltuerﬁé freRs ﬁ'd:llid&ﬁydlbgem kalbo hy&bxy, amino,
i nclude NH2 and al kyl am no. In a preferred epbodi nent,

Miﬁlaomﬁﬁmhdalk@xxs dydevwalky ehringeagd Gupnoalsyl $unds

ShomercTa byl b AR s R Aot v

conpouﬂdqarefaafed:@rmmoumem thed sbmpbuntids saleatdd fratrethei group .
R4 1s am no.

of. cepeURds @hawnznﬁahl%ér%MZ bergiBaiteini di n-5-one N
O\ NtRre p%ferably, the compound is selected from the following
compounds:

The compound of claim 1, formula |, wherein R4 is amino.

2-amino-4-phenyl-indeno[1,2-d]pyrimidin-5-one



20 2-am no- 4-phenyl -i ndeno[ 1, 2-d] pyri m di n-5-one 7 WO

2005/ 042500 PCT/US2003/031471 S N O)-NH N
WQ2@s0#23001- t hi ophen- 2-yl -i ndeno[ 1, 2-d] pyri m di PEBUS2903/031471

oN O\NH2 N | 2-amno-4-(5-nethyl-f

uran-2-yl)-indeno[1, 2-d]pyrimidin-5-one 0 N O NH2

N HN 31 5 2,6-diam no-4

uran-2-yl -indeno[ 1, 2-d] pyr{m dfn-5-one o _N 0 NH2

9H-i ndeno[ 2, 1- c] pyri di ne-4-canbonitrile

3-am no-1-furan-2-yl-9-o0xo- 8 W

PCT/ US2003/ 031471 O 029

HaN

9H-indeno[2,1-c]pyridine-4-carbonitrile, 3-amino-1-furan-2-yl-9-oxo-



N O \N~ H2N 9H-i ndeno[ 2, 1-c] pyri di ne- 4- car boxylic
acid, 3-am no-1-furan-2-yl-9-oxo0-, 2-

waleowspipsb@am no- et hyl ester 0 0 H2ZN 5 PCT/US2003/031471
9H i ndeno[ 2, 1-c] pyri di ne- 4-carboxylic acid, 3-am no-1
- phenyl - 9-oxo-, 2- dinethyl anjAt~ethyl ester 0 o\ NH
N N H2N 9H-i ndeno[ 2, 1-c] pyr i 4- car boxylic acid,
3-am nol - furan-2-yl -9- oxo-, et hyl am no- 1
-met hyl -ethyl)-amde -N 0/ =0 10 9 WO
2005/ 042500 PCT/ US2003/ 031471
9H i ndeno[ 2, 1- c] pyri di ne- 4%
3-am no- 1-furan-2-yl - 9- oxo- )
di met hyl am no- et hyl ) - met hyl

N 9H i ndeno[ 2, 1- cNpyr i ne° 4- car
3-am no-1-fur an-2-/ =L 0x0-, N

9H-indeno|2,1-c]pyridine-4-carboxylic acid, 3-amino-1-furan-2-yl-9-oxo-, 2-

dimethylamino-ethyl ester

5 9H-indeno[2,1-c]pyridine-4-carboxylic acid, 3-amino-1-phenyl-9-oxo-, 2-
dimethylamino-ethyl ester

O,
NI
\N——>— HoN
/
9H-indeno[2,1-c]pyridine-4-carboxylic acid, 3-amino1-furan-2-yl-9-oxo-, (2-
dimethylamino-1-methyl-ethyl)-amide

10
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provides a pharnmaceutica

5 methyl -pyrrolidin-2-ylnmethyl ester The instant
conpounds can be isolated and used as free bases. They

W@ 200584250 be i sol ated and used as phar maceut i cBCT/YS2003/031471

acceptable salts. Exanples of such salts include

hy, (5, i9iQdA - | Sminb? b Q¥ b%xo-, (2-
LTI - e RCL FarSYP BN B LR 2 9 oo, (2
benzoi c, mandel i cgimetieylbmires stHydpnethyl-amide

hydr oet hanesul f oni c, benzenesul fonic, oxalic, palnoic,

2- napht hal enesul f oni @ Pyt ol uenesul f oni c,

cycl ohexanesul fam ¢ and_saccharic. This invention also
conmposition conprising the
ceutically acceptable

accept abl e carriers are

i nstant conpound and a phaene
carrier. 15 Phar macencq
wel | known to those «m n the art and i ncl ude,

but are not limted a bout 0.01 to about 0.1 M

and preferably 0.0% osphatei\buf f or 0.8%
saline. Such pharmd g ac\:f-p@e carriers can
be aqueous or non-aquéebus sol utions, pensi ons and

enmul si ons. Exanpl es of non-aqueous sq’i vents are
pr o’gy_l ene gl%lcol ,. 20 pol yet hyl ene galoycol , veget abl e
oi 95-isden(2s!-elnyvidingr4-cathrkyiinjosit 2pa@ING-ddnian-2ad Sepxo-, 1-

such as ethyl ole 63h L] hgl ude water,
et hanol, al cohol ﬁi“%%%ﬁ@@%?%ﬁgﬁ@,ﬁ egfgjcer ol ,

ermul si ons or suspensions, including saline and

buffered nedia. Oral carriers can be e iiniés, syrllégs,
capsulThe instafficompandis: ¢an be igolaterand e ps disig bases. They

g . . : _
SBIAES oS Enh LS RS
Eixeatmesof spblsphaireludahpdiobromit] hyldeoibdicehydrochloric,

Par ent er al arriers include sodi ym,chl or,i.de, sol.ution, .
REFGUPTS S oI ais Al Sl P ohoRRPIC, mandelic,

h?&héh@guIf@d’i?,er‘io)}o?oeﬁ%ﬂefshMc,obéﬁzedé%hlféﬁﬁzp@Nélic, palmoic, 2-
carriers include fluid and nutrient replenishers, 10

viep hieie ne 8ot iR Erolisaeesiiosic) zyclobpyenesifamic and saccharic.

I h h h i ' .
R L G S S U
HeSmshmtRiRssnind 806 isarniaveutisalpbeceptable carrier.
antimcrobials, antioxidants, chel ati n'géggﬁnt s, i ner

t, .
gases Pé‘l@_dmﬁﬁ@l_ﬂk?&wé .aCﬁ\PPtab&?ﬁWi@F%a'&%‘He Ré‘_&i thgse skilled in
(1Re8eSntt ihdude SHOLREIRR el URiSandif 9 ) 456L1%.1 M and
agent's, lubrrcants, bin |

ers and the e usl ng
paiwely 0105 Mtgdsphetecsufferan®.8¥nsaline. Buch ghdrsnaceutically
é%ﬁg%@%@ﬁ#&h&rﬂ be gébgggs or HE&%%%SLS ggﬁﬂghg,gsuas,pensions
and emulsions. Examples of non-aqueous solvents are propylene glycol,
polyethylene glycol, vegetable oils such as olive oil, and injectable organic
esters such as ethyl oleate. Aqueous carriers include water, ethanol,
alcoholic/aqueous solutions, glycerol, emulsions or suspensions, including
saline and buffered media. Oral carriers can be elixirs, syrups, capsules,
tablets and the like. The typical solid carrier is an inert substance such as
lactose, starch, glucose, methyl-cellulose, magnesium stearate, dicalcium
phosphate, mannitol 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,
10
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condition aneliorated by antagonizing Adenosi ne A2a
receptors, which conprises adnmnistering to the

W@ aivseexso@ t herapeutically effective dose of tPer/usdo3/031471

i nstant pharnmaceutical conposition. In one enbodi nent,

tEh SR B e rich s 28 SOSEALd V& MinJRLEIBOL <o and the like.

RIS &3 Y PPt GS LA UE ’itﬁ)é
iFreberviatiDba & B G Sclitive@QraPSE belbre86mtusech ¥k 1BPEkample,
limtation, Parkinson's D sease, Huntington's

@Endigdewbials antipxidanis delatingagep!s. Giert gastmsad the like. All

- CERIE E BR el R aTEeR IR p R RRRT s (DRI s Bayiating

Rajckits) J0bricarts SEingers af this Btk D&hgidonveRBo AtBthniques known
"subject” includes, without Iimtation, any animal or

& the adi al | y nodified ani mal having a disorder

li A | Zk ade j A2a recept.ors. .
o ol s BfondhAREHGH R 2ARIB5URE 2 S B uing o
Adntiiost enhehgratée by %ﬁtaﬁ%ﬁniﬂ hngl‘m ginecAba ¢ec@std, iviich
can be effected or performed using any of the various
rerHvigssiathanistering i thesxibipele therepeutically effeative dose of the

iﬁﬁéﬁ{}ghﬁﬂ{%ﬁ@ﬂ?m}@gﬁggﬁg nministered, for exanple,

I ntravenouslty, scularly, orally and
subcutroeaeushiodihterithihepdiebrier ésla erdbeddegaierati@or Rovement
i,nst ant ghar nmaceut i cal conposition is_ adm nistered

giserdss. plesrel digordgamirgatabledy dhe inslariphrmaseutical
L\ . i 3 . . . r . '

SR O B BRI, L igons

Disedse, dkiltplei Sysdemaktrophly, Cotioobasdl iDegemet hitats, . AlAseimer's

sed herei a "therapeutically effective dose" of a
@ﬁfﬂ?&céﬂfﬁ%”e BMEHHBosition is an anmount sufficient

to st I}poné?‘r‘@freﬁ%doémbﬁgh'ﬁ@ntt fre df@bﬂiﬁr%@'&ﬂﬂnﬁén’? disease.
di sorder. “prophyl acti cal I'_y effective dose" of a
phar n%emddmreimrt%@wm Osulijectaimcludesnwitbadt linitation, aoy

. i o dy. €, | i i i t
eSS a0 ey il ByrE. 8 e RER 0P B et st
anmtaybaizing aflenosiee ¢a rréo@@tdrb.emﬁé?ﬂéfe@@d omBBdiment, the

rophyl actically effective doses 11 WD 2005/ 042500

€i9960WM3N:471 for the instant pharmaceut | cal
Par AL SUASEH HRafa el cSLBNBISES Lhtetes
argreridrenatkusingiamdofithe hamats catthp ds komwrhie theselskiledfin the
aaw.i [Fﬁle irsm’étlég\% ggr’npounds can be administered, for example, intravenously,
intramuscularly, orally and subcutaneously. In the preferred embodiment, the
inétant pharmaceutical composition is 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 ‘dose" ofa
pharmaceutical composition is an amount sufficient to prevent a disorder, i.e.,
eliminate, ameliorate and/or delay the disorder’s onset. Methods are known
in the art for determining therapeutically and prophylactically effective doses
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In one enbodi nent, the therapeutically and/or
prophylactically 5 effective dose is a dose sufficient

wa o00d@kasver from about 0.001 ng/ kg of body webP@iUS1003/031471
about 200 ng/ kg of body wei ght of the instant

P IR RARBRE BrarfimAR el bORmo ol M eneiRUREor, o
de/sIE\irhis}aigmﬂne ;s}a‘rmarziteetitilt@trd;gdéém@}i ch acb"]rtnr%mgubr @x@‘ﬁ{)le, can
of bo [ . ou of body wei .
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5 Oeféctivepdase isoa dbeatsuffitient/tbgidliaet frompatsbutr0.@01 wid/kg of body
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PRI 6 Abput 28 snelEs ofHiosh wospt O e 3PGH abaascestial
FOPRRPIR, R otler U N PR R B e

oprephglauticelyl effactpiendode isna dbeetsuffeientdd defivaufrem dtwut 0.05
aboyt several d . In urt her enbodi nept,. for e ,
Bt Dt iaabeE SOHRORGar BRdVabRBBLinMoga speeiically, in
&W@bﬁ%dﬂn%ﬂt,%r@hé&é&cl%‘gﬁe%m é?:ﬂﬁfé'oe% ?ng{g% o aBoyt 100

C
drug/carrier ratiro of fr about 0.001 to
209bef dailyt. i nancihdr siodpedahant; ceallddsessraoghdrom sbout 0.05

b BHSH AR P S Pihatest o
SheikgCldcd bt Fegmd 88wy, )Vegtand‘tﬁ’éﬂ é’r%@dh’b{eﬁthmfusiontdoses

adjacent functionality toward the point of attachnent.

asnge fumadboat dithpgikigénirold alputg! hgiigl/adin o€ mbébitdraddmixed

haye the nmeanings, as set forth iin the follow n

IR R S celifianfY oS Pt Tonda i AbRUf several
Ghpiteto §HESE $dweealt Sayss Al d fUFRRS drRiBbdinEan, faR tepitdan
one substituent exist's, the substituents maé_hge t he

salminitradion; ghe mstant-cankgound pan berasanbised aiidha pharmaceutical

y -chaij . therw se
SR RGRRIRT G0 fofh SHonn OBRTIS a2 Bt
atons. Unless otherw se stated, the al kyl group nay
be optionally substituted with one or nore groups
Q@ﬂﬂ@ﬁﬂ%ﬁ‘?mm'mfe nercapto, nitro, anino,
d-C8-al kyl, d-C8-al koxyl, d-C8-al kylthio,
C, - C8-al kyl -am no, di(Cl-C8-al kyl)amino, (nono-,
di -, tUnless athicrpige holed, ondekstandéar ngmnenclatureused throughout

B PRSP O eriinalingy o] (5% Oeiotaled sidn chain g described
firt PRNewkEDy MEHDXRM furtiothality toward the point of attachment,

As used herein, the following chemical terms shall have the meanings

as set forth in the following paragraphs: "independently”, when in reference to
chemical substituents, shall mean that when more than one substituent
exists, the substituents may be the same or different;.

"Alkyl" shall mean straight, cyclic and branched-chain alkyl. Unless
otherwise stated, the alkyl group will contain 1-20 carbon atoms. Unless
otherwise stated, the alkyl group may be optionally substituted with one or
more groups such as halogen, OH, CN, mercapto, nitro, amino, C4-Cg-alkyl,
C4-Cg-alkoxyl, C4-Cg-alkylthio, C4-Cg-alkyl-amino, di(C4-Cg-alkyl)amino,
(mono-, di-, tri-, and per-) halo-alkyl, formyl, carboxy, alkoxycarbonyl, C4-Cg-

12



sul fonam de, sulfonyl, thiol, aryl, aryl(c,-c8)alkyl,
heterocyclyl, and heteroaryl. "Al koxy" shall nean
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1-8 carbon atons. 5 The term "bi oi sostere" is defined

a% K b‘%?‘-@)sr 6e¢;}(’£lﬁgl Iﬂf‘ é?é}bg%{f% Cﬂec'hgm&%'mué%%ld

pro ucin roa

bsoir@gaamaie spifopgr th|@|$aryl (ﬁyr(cstg slkMathﬁlemrna cl@hend $ieteroaryl.
and Dr u%iDl scovery , Wl f f . Edition,
Vol . koo shgll e - 0! qlb\ﬂ@@é’rpn'%?rﬁamheﬁﬁ'éﬁ statesh jtyll have

chl ne or i odine; "PH'" or 10 "Ph" shall
ngaér?E%Hrg)gﬂy BH{E shall nean acyl; "Bn" shall nean

benzyl TheTbﬁnt“brd‘GOSwmf’ Ts asfinseds Maroaps orwhsltbelesugtich have
al one or as part of a substituent go , heans an

ofgamical aaaummsn%prwrﬁ Gl i) )bﬁlﬁllla(@,l(agglﬁgh
e oI B P LR ISoE 5,85 Y, o,

hed f ifth %Bbhe‘r/ousledg%dﬁg Z)85)as part 15 of a
acety

bst A
whet h'ew%e]gaa Qgﬁ%bm@@ngﬁl%m cgbr@esﬁmnﬂﬁﬁd@d@ﬁbﬂﬂ or
1] M I:
A SLRES Ry P AR Rl B Ut
The caf bedgmh i'ecydt asraséd heesincwhettey usedsaldvse dt asedrigf a -

R o ST SRl e o B R385 s
n(;b*rér‘i’chéwbrnglral%t %lﬁ? Bé’r‘we@ﬂro@aﬁ'o‘ﬁ%‘)ﬁ& ecg b)@emoval of the

kylthio am no al kyl )'am no,
(Im;hoxyl gﬂoup tTdhe, tesmd‘Ap espseﬁaheueml, kiethérarsed alone or as part

box | Kk car bon C8-al kyl - CO- O,
%‘W to%é HRHME %‘F%Cfiﬂomm de. Illustrative aryl

r adl Ca1A$ryIf’ o€ M AflewhEfHereisedndiene dpemdr oﬁ@@bbbmluent group, is a
bi phenyl | quorophenyI di f I uorophenyl, benz

tf@ﬁ&@wcaﬁ@ﬁwp faé'&ﬁb'@éhﬁiﬁ?@ ﬁnérﬁﬂt limitesitol p%@wh 1-or2-
T g&%@%ﬁ%{ﬂ? lik& &XQI%%%%;] G Srcn Qt?%ym Imay be substituted by

UOTOHE
nndida‘pn«ymrhyéplaeeme,nt acettarﬁ deaeelwdrogem bBydms Xydnglon with

ReARAD GCAD mEREPIR N T ip e Gr AU G e K, Cr-Ce
HHRghid, L(?PCIB%W mnnBe&g%Q%yélkyl atdinbe{BbAot, Ai2 tri-, and per-)

CyC|IC nsaturat rad |ca haV|ng ron1flve to
theto-aikyh fatmyrls cattfoxvhauxhxmbonnlg Catlanalkyl-€61-Oet € Cs-alkyl-

B3 cseorpieadninPoh ST e iR de TEreempte.
@h@nghﬁaphml ﬂtﬂpﬁtg%u ?lg%rt@bggﬁ agﬁlm&mhyl ,Benzyidi cal
benzoylox%r?eenyl c?arboethoxyphenyl acetylphenyl, ethoxyphenyl,
phenoxyphenyl, hydroxyphenyl, carboxyphenyl, trifluoromethyiphenyl,
methoxyethylphenyl, acetamidophenyl, tolyl, xylyl, dimethylcarbamylphenyl
and the like. “Ph” or "PH” denotes phenyl.

Whether used alone or as part of a substituent group, “heteroaryl”
refers to a cyclic, fully unsaturated radical having from five to ten ring atoms
of which one ring atom is 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-
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het eroaryl groups include, for 13 WO 2005/042500
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pyrim di nyI pyr i da2| nyl , pyrroyl pyr azol yI
i m dazal yl,  thiazolyl, oxazol I soxazo|y

t mxam%l@owvdmylr P&f?é!fwl pwmﬁmvhmyndaéwb.paﬁr@vgupyrazolyl

A Oﬁﬂégo 236 oxaz isB%(ézolgls ﬂ%’& IE%M‘X jazd| p)?/'ld o Oé%myl

1-ostadiazohyl eth}dnyl bfarerod, fqlﬁrz@lir}w lséqllnaomwlamdbbyl |soth|azoly| 2-
benzot hj enyl , qui nolinyl - de, benzi m dazolyl,

b@ﬁaégwahweplrwérbhogetwnéfyb|1yqi'oxefév9m§o%{¥<9ﬂvazolyl
PSEESSHETIN hanpaRaLH AR SROEREAARIG A benzopyrany,

c banarsnﬂyﬂazolyb lb@nzlsomatolqu benm@bzimyl belnladﬁlwiaﬁyl
dinyl, furopyri

fér?g{?[@‘ y&féwh mda;p'yl,f'u%'[zw !Bqawfpaﬁrﬁhrorr@nyl coumarinyl,

L
nﬁpbtmsimlnymwhyl fhb B2 pyridinylpar fungl2, 3Mrwrrdhw) idyl,
qui hazol i % hi enof,ur,

tﬁ‘i"é’ﬁé?ﬁ)’fé i1 (shiah B eZofhe- HEN BRIl OF Bzl nplnyeidiny),
Qﬁﬁ!hgﬁ %%tgﬁ%%ﬁ?ﬂgﬁg Xl%@ ﬁ%ﬁgﬁrﬁw ﬂmnézélfhéﬁl lenofuryl,

mtne;raxpmmdyhl thramot}auany\lo andiuxyk ihewatemmrauﬁ may be

d?%%&dglp&wq P Eqm%%emelay 3# K Yq plomth%nad%en) atoms

hmleee@.h lwﬁh hélaggﬁ o%@%s%maytmﬁw@aémﬁwlm -Cg-alkyl, C1-Cg-

c%lk@b)('aﬁﬁm:éa abhettbxpoéinﬁe atkyl-a@ing, si(G 1 Ge-alkyhpming, (mono-, di-,
158 el B S BBy Ry bbb B0 M c0-0,

"matmraﬂkylca:@ NHef ér cdrbosamidd) Bptdéroaall Inyaysbdstbsiituest with a
fully or rtlally sat ur at ed cicllc roup which is,
fraprme%}r& giveJonexagpie adnPea-db-an B@m ic, 7- to

11- menpgE grhd GN&lehzca/cfH " Wstetdbylhe, P Wee'ﬁéféré n’\kﬁd 'Clef&r to an

ring system which east one eteroato
Ice:amaﬂyawatltnned,afmﬁyrm @aﬂaalllylsagunarle@ cch[wogTouprvmolﬁ |s for

iS4 B, SRS B9 PELEL 5B PRl o 1o

abqrf,sméwg@a @Fc‘lyﬂﬁb rifdndystehf, Whisk @&, at%‘@it%n‘éh‘?eteroatom in at
ni trogen and fur het eroat ons may al so ogtl onal

teashaong gathormatenmcontegdng aingns= aetying of thm eteyogs@hc group
SRR R S iR ER B 16 A SRR e BB s R o

nétk G @e wedine, axyaIsatonsd, wael suifurcltoshsnwhere 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; pyrazolinyl; imidazolinyl; imidazolidinyl; oxazolyl; oxazolidinyl;
isoxazolinyl; thiazolidinyl; isothiazolidinyl; tetrahydrofuryl; piperidinyl;
piperazinyl; 2-oxopiperazinyl; 2-oxopiperidinyl; 2-oxopyrrolidinyl; 4-
piperidonyl; tetrahydropyranyl; tetrahydrothiopyranyl; tetrahydrothiopyranyi
sulfone; morpholinyl; thiomorpholinyl; thiomorpholinyl sulfoxide;
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30 oxetanyl; pyrazolinyl; imdazolinyl;
i m dazolidinyl; oxazolyl; oxazolidinyl; isoxazolinyl;

Wa bioapadsvai nyl ; isothiazolidinyl; tetrahydrof uPgl/ps2003/031471
plperldlnyl pi perazinyl; 2-oxopiperazinyl;

th@[np @gﬁ&%ﬁﬁbp, %t%élpgﬁ[;a&\%l | d'xg%w ﬁwtghﬂemlﬁgmj and the
t r Q%'S{E rp'ﬁwléﬁﬁter&ghf @Q&upﬁﬂh@l@@blc{w&uchdl%

|onDr t hi onor phol " nyl f oxi de;

1@0a5yw¢m®|mmumwo@Myl difiysreainaraliny| (such as 3,4-

S Sl Tt B Y gabotenyt
prﬁ g%ﬁ%ﬂh cE%L QHﬂSdih%kmzwmapydar@l @Mfone

rois I'nol i nyl; di hydroi Soi ndol yl
dihwmbeqmpwzoyi mdoh(ngbmdgomamyl isoindolinyl; piperonyl;

d|h dr o- 4- U|n oIJnyI) di hydr obenzof uryl ;
§M¢%ﬁéﬁfﬁpﬁﬁ 4§t hydr obenzot hi opyr anyl :

d' hydgg lgﬁlt%@té}‘ @Ub@ﬂbdteé%'eﬁ&@@ryl and substituted heterocycle
di hydro ; i sochr omanyl ;

enzopy r ;o ndolin
mapiatstobe Wb$tlt|uﬂ¢dar/mihya secw% suhs;/ldwtﬁﬂaarrybm mon%ﬂbbst'tufed-

T T
;W(Sé o e?ﬁﬁﬁé}%%ﬁbﬁb%ﬁ&h@;@py@ yla second substi t ut ed-

oaryl”, or a second substituted- heter0f¥cle to
gi ve, Desgnemnpwbees af pibeRcttoms (e gnémpl S ter A

ph L
|gggﬁ%n€gﬂgztoytbf enqgér (Pi% H%Sﬁilsq e'g?ﬁ%lgglm l{}%{déwyl moiety

druBhipe W I%ﬁhﬂnoﬁh 0ager Bubﬁtltallehyln whlohwﬂkyjadplpyelars as its
noiety or to the alkyl portion of a |arger

pebsteoluent in which al kyl appears as its 15 prefix
root. 'sgss%e%ﬂog &h%FlN%hﬁﬁéMrﬁ@ndéa that th@'d@ﬂﬁﬁi@ntdﬁiny

t he de Nt on subs tituent or vari abl e at
snﬁfsmumﬁtajr Viaiedtd aha |parta:uia11 Iecah@n beaum@lepélﬁd@tnd@pendent of

x%@@f?@{né&%ﬁgﬁw%%ﬁﬁ%&ﬁ I'[egu '%HB‘?%%C(R‘{ (glﬁt 's8bstituents
ég‘?cf LGh& gufz?éh gaﬁeﬁ%’r@ﬁ%@%oﬁfpduh% df mwsnhwemmamrbhe selected

el ecte y one of ordinary skill in the art
oy ome @é ocdinpousidl in thet adte pepee @am@pur%ébﬁtea%@qrﬂk&?"y

<GPt fRMIcal i Rl bl < E PV R R B e 2o
\f/ééﬁg?@!gﬁiélﬁ;ét&g?%@éﬂidﬁm hereimi s knventl on have at '
exi st Wdwer @ﬁbﬁ@pg;)ﬁgﬁelg Cs\ﬂcfee?tgég'ﬂﬁét tgé |E}5%:E}gﬁrﬁ}gé\9elpggllgé§gone
SR YeTOLEN R EHBYIRAY GcEEHifIT exisi@y dRuntiBfiérs! GnRelethe
compounds possess two or more stereogenic centers, they may additionally
exist as diastereomers. Furthermore, some of the crystalline forms for the
compounds may exist as polymorphs and as such are intended to be
included in the present invention. In addition, some of the compounds may
form solvates with water (i.e., hydrates) or common organic solvents, and
such solvates are also intended to be encompassed within the scope of this
invention.

Some of the compodnds of the present invention may have trans and
cis isomers. In addition, where the processes for the preparation of the
compounds according to the invention give rise to mixture of sterecisomers,
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exi st as diastereoners. Furthernore, some of the
crystalline fornms for the conpounds nay exist as
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the present invention. In addition, sone of the
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goneric pairs
feHr oMt &grap E e conpounds nmay al so be resol ved by

gﬁyglng%glﬂé&ﬂ%gﬁ i pasatieoAndaiend By JetancsdPpn B perimentl
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. ativel Y, e corrpoun e resol ved usi ng?
clrerorlly illabirstivet cfghepxlmennamuas deambedampm fully inethiped! a:ms which

RRSHh20aR). h3LeSEE Beb RS R ERIAh o2 ubrcatons
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€ invention as descri nor e inthe c

whferbnds irftolthiswppheatioafto alescrbe mcpr@rfa!ly {he %iﬂteongih@lﬁﬂ to which
licatian, various publications are cited. The

dF@dF% F%‘Eﬁn@ﬂ%se publ i cations is hereby
i ncorporated by reference into this application to
describe nore fully the state of the art to which
tExerimegtal Bataila t ai ns. 20 Experimental Details 1.
Ceneral Synthetic Schenes Representative conpounds of
the present invention can be

. General Synthetic Schemes

Representative compounds of the present invention can be
synthesized in accordance with the general synthetic methods described
below and illustrated in the following general schemes. The products of
some schemes can be used as intermediates to produce more than one of
the instant compounds. The choice of intermediates to be used to produce
subsequent compounds of the present invention is a matter of discretion that
is well within the capabilities of those skilled in the art.

Procedures described in Schemes 1 to 7, wherein Raa, Rap, Rac, and
Rag are independently any Rs group, and R4, Rz, Rs, and R, are as described
above, can be used to prepare compounds of the invention.

The substituted pyrimidines 1 can be prepared as shown in Scheme 1.

The indanone or indandione 2 or the indene ester 3 can be condensed with
16



synt hesi zed in accordance with the general synthetic
nmet hods described 25 below and illustrated in the

wo edos0¥asng general schenes. The products of SOPET/US2003/031471
schenes can be used as internediates to produce nore
than one of the instant conpounds. The choi ce of o
iamt exldeklydd eto tydelde tbeedubstltpréwub@zwumeﬂUltnT(Bulhngton J.L;

d?f%epé’%t”ndif & navis L EaBbaa Ui E'H%?@é,igésgﬁte.nw,egRofPeuegnno-
mfh i RH;;@RM%LF; o2 él&%&% glf.gcﬁgl‘éﬁ gséh@% gleg” 1998, 8,

Qﬁﬂepé’eﬂew;lw 8apeRI.BoupeofBl RLChBR. S, woyb,R434)e. This
as descri pbed above, can be used to %repare conpounds

5 % theneconslpasedonth guanisingseaibenate ioytarm ieredenopysimigine 1.
pr epar ed in Schene 1. The indanone or =
i ndandi onzéﬁﬁg'?‘%e i ndene ester 3 can be condensed
with 16 WO 2005/042500 PCT/US2003/031471 an al dehyde
to yleldtmasu stltutedeenﬁé I denes 4(BuII|ngton
;@mern, Y. C. 5 Davi)s? 1OFa: Dpodd, Harrfsa O
; B < Gensesz.CHlD

.. P& ' R
K.C @ YANIN) ;g ) -- t.
8, 2 9; e Saer, Stu
Soc. 1949, Ra34y.. This 3as(§hen condensed wi t‘iﬁ Ry O
guani di ne cérbonate to for3nthe indenopyrinidine 1. 4

Schene 1 R3a,0 R3a R3a 0 Rib ~ Rsb RRCHO Ri b ,
\ | or CO2Et/ -- NH c Ric EtCH, H IRldORidO
Rc RB0O 2{3 ﬂjj\:hm(l—iz*ﬂﬂm)—%c% R3H 2 NaOve, MeOH
R3c N R3d NF&Vi 2/ Al t er nat g Ne pleinidine
compounds c¢ s shows
NaOMe, MeOH Rag _N
Rag NS
1 NH,

Alternatively, the pyrimidine compounds can be prepared as shown in
Scheme 2. Sulfone 6 can be prepared by oxidation of the thiol ether 5 and

10  the desired amines 7 can be obtained by treatment of the sulfone with

aromatic amines.
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Schenme 2. Sulfone 6 can be prepared by oxidation of
the thiol ether 5 and 10 the desired am nes 7 can be
W bRdioaiossoo by treatnent of the sulfone with arPOEUS03/031471
am nes. 17 WD 2005/ 042500 PCT/ US2003/031471 Schene 2
Cs 4 NH (H2NH) 12co3 2 DWMF 10 - CE _ SCH3 OO
O one OH S2CH3 HNR' 2 N_\ / \N 1IN 3 H20 5 NH2
6 N NH2 0 CEZBNR 2 N N=( 7 NH2 Pyyimdine
substituants oKFthe fused argmatic ringg coNHd

ed by f ol | owi ngPprocedur ¢ (Schene B)H,OBe
st arthE3 ? Wi t P73 [ HrHaf \HeNan Migh, al |yl
ovi'de ,2- a aﬂ Di el L,on

| furan with di net hyl ac&Gilene di car boxyl ate
fol l onedYby deoxygenation (Ring, Y.D.; Huang, N Z. J.
Org. Che 1982, 47, 140) provided the phthal ate

ester 8,7 The é)ht hglagte ester 8 then undergoes a
SCH,4 O

7 MeCOH SO,CH; HNRY

H,O VAR -

N
N=( N
NH, 6 N=<NH

5
2

- @)
@:‘?%NR'Z
74 \N
~<

Pyrimidines with substituents on the fused aromatic ring could also be
synthesized by the following procedure (Scheme 3). The synthesis starts
with alkylation of furan with allyl bromide to provide 2-allylfuran. Diels-Alder
reaction of 2-allylfuran with dimethylacetylene dicarboxylate followed by
deoxygenation (Xing, Y.D.; Huang, N.Z. J. Org. Chem. 1982, 47, 140)
provided the phthalate ester 8. The phthalate ester 8 then undergoes a
Claisen condensation with ethyl acetate to give the styryl indanedione 9 after
acidic workup (Buckle, D.R.; Morgan, N.J.; Ross, J.W.; Smith, H.; Spicer,
B.A. J. Med. Chem. 1973, 16, 1334). The indanedione 9 is then converted
to the dimethylketene dithioacetal 10 using carbon disulfide in the presence
of KF. Addition of Grignard reagents to the dithioacetal 10 and subsequent

reaction with guanidine provides the pyrimidines 11 as a mixture of isomers.
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10

Cl ai sen condensation with ethyl acetate to give the
styryl indanedi one 9 after 10 acidic workup (Buckl e,

W@2M5/042500 gan, N. J.; Ross, J.W; Smth, H ; SpPCEDUS2003/031471

B.A J. Med. Chem 1973, 16, 1334) The i ndanedi one 9
iScheme 3 converted to the dinethylketene dithioacetal
10 usmgé:lﬁ_rbon [fide in the presenceX, of

Addt@ !8 ’Gr! 4t hi ¢ | 10
@(I)I 4 gnar rg@a\ﬁ% eidAe g hi gacefa

h_guani di ng. 1@% t he
nmedpnesp@l as O
2005/ @4¥\5'_90 LAGL/ US2003

01C alTyl ‘brém'de COBve 1. Et OAc, NaH 0 2. [VADXC
6C02Me 2. HCl 3. TiCla-LiAlHA 8 9 O 3aRQ KF, CS O -

1 |SE DI , ON  SMe 01g;q%m|rnq:R3

(0]

give, bhe a 4l dehy eg N
reducti vel Nat &gMeo pro am ’nes 14. ot her

i somer can be 5 @reated i rI99YYE'NF 1 ar naifer . ,\ﬁqherre 4
OHOH ~ 00 ®MAD mix a RNal04 N 1 N THH1 N=

NH2 12 NH2 O R 2N Rsas Rad—CHCHCH3,H

Dihydroxylation and oxidation give the aromatic aldehydes 13 that can
be reductively aminated to provide amines 14. The other isomer can be

treated in a similar manner.

Scheme 4
OH
A_OH
0
AD mix a R Mﬁ—»
74 \N THF
N=( .
H, 12 NH, A
R'>sN
2 o ,
R'zNH R,
NaBH( OAc) 7 W
— THF N=(
H, NH,
13 14

3-Dicyanovinylindan-1-one (15) (Scheme 5) was obtained using the
published procedure (Bello, K.A.; Cheng, L.; Griffiths, J. J. Chem. Soc.,
Perkin Trans. Il 1987, 815). Reaction of 3-dicyanovinylindan-1-one with an
aldehyde in the presence of ammonium hydroxide produced dihydropyridines
16 (El-Taweel, F.M.A,; Sofan, M.A.; E.-Maati, T.M.A.; Elagamey, A.A. Boll.
Chim. Farmac. 2001, 140, 306). These compounds were then oxidized to the

corresponding pyridines 17 using chromium trioxide in refluxing acetic acid.
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00 R RRNHR2 )M | N NaBH(QAc)3 N N=' THE N=C NH2
NH2 13 14 3-Dicyanovi nylindan-1-one (15) (Schene 5)

wor®soksed ned using the published procedure (BeCT/0$2003/031471

K.A; Cheng, L.; Giffiths, J. J. Chem Soc., 10
Perkin Trans. 11 1987, 815). Reaction of
SeklérmgdBovi nyl i ndan-1 -one with an al dehyde in the
presence of anmmoni um hydr oxi de produced

di hyd?sgpxpl dines 16 (El-Tawegss @ MA.; Sofan, MA.;

~ N efdiod ng acet| C Rgi d 9 WD 2005/ 042500
PBW USRG03/ 031471 Schene 5 R?é[\@RSHHQ) R3b Ar CHO R3b
- R 4R | NHAOH P R3c-/ \ i Rid NC CN Et OH R3d
NH2 15 16 NCR3a 0 O 03 R3b_R2 AcOH H20R3c - N A
R3d R 17 NC 4 The ketone of i Qi

reduced to provi e t he

Alternatively |tes
sodi um 5 hydr oxi @/, coi et
(Schene 6). Schegel-% R3a 0 RRBay O

17 NC
The ketone of pyridines 17 can be reduced to provide the benzylic

s 18.
rolyzed with
bo®kylic acids 19
" R2 NaOH R3b R2

alcohols 18. Alternatively, the nitriles can be hydrolyzed with sodium

hydroxide to give the carboxylic acids 19 (Scheme 6).

Scheme 6
R3a O R R3a O
Rap Rz . NaOH 3 > \Rz
720\ —_—
Rac __N EtOH/ H,0 Rac ! _N
17 NC Ra HOOC Ra
19
LiAIH,
Ni Koo O
Rab R,
\
Rag f /\N
3d
18 NC Ra

The acids can then be converted to carboxylic esters 20 or amides 21

using a variety of methods. In general, the esters 20 are obtained by

treatment with silver carbonate followed by an alkyl chloride or by coupling

with diethylphosphoryl cyanide (DEPC) and the appropriate alcohol (Okawa,

T.; Toda, M.; Eguchi, S.; Kakehi, A. Synthesis 1998, 1467). The amides 21

are obtained by coupling the carboxylic acid with the appropriate amine in the

presence of DEPC or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI). Esters 20 can also be obtained by first reacting the

20
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R3c NR3c N EtOH H20 R3d R3d R 17 NC R4 HOOC 4 19
LiIAlH4 THE R3a OH R3b | ¢ R2 R3c NR3d Ra 18 NC

wadb@saeisas can then be converted to carboxyl i cPE€RUS2083/031471

20 or amdes 21 wusing a variety of nmethods. In

raly. LI r tai plreatment wt
SRRV i bR R PR o uBiagRaRe It bl SRR g et of the
cuplindibrdMidé WMhdérebhﬂm@g@mﬁéW% cyani de (DEPC) and
the appropriate al cohol (Okawa, .; Toda, M ; Eguchi,
S.: KalShemey Synt hesi s 1998, 1467). The ami des 21
are obtai ned hg c&upl ing the carboxylic acigl with the
approprigte afihesin the presence of DEPC O
1- ( 3- di net | Pyl ) - 3- et hyl car bodfP
hydr ochl gr Lde _£EDQZ )\, Est ers—26—ca® al so
by first#%eacling\&he 20 WO 2005/ 0425068k
PCT/ US2003/ 03T&71/ carboxylic acids 19 wi t Raa R
di br onpal kaneHOaG oned by di spl acenent of the Ry 4
term nal brom d@vvith an am ne (Schene 7). Schenme 7 -
R3a OR3a O RB0UR2 Rib RI~ 2 R3c N F@GR1—'NCC’J_§*§3d‘
R4 RBd R HOOC R1 4 19 21 R, = CONR),

ll. Specific Compound Syntheses

Specific compounds which are representative of this invention can be
prepared as per the following examples. No attempt has been made to
optimize the yields obtained in these reactions. Based on the following,
however, one skilled in the art would know how to increase yields through
routine variations in reaction times, temperatures, solvents and/or reagents.

The products of certain syntheses can be used as intermediates to
produce more than one of the instant compounds. In those cases, the choice
of intermediates to be used to produce compounds of the present invention is

a matter of discretion that is well within the capabilities of those skilled in the

art.

EXAMPLE 1
Svynthesis of Benzylidene 4
(R = 2-furyl, Rss = F, Rap, Rac,Rag = H)

A mixture of 3 (3.0 g, 11.69 mmol) and 2-furaldehyde (1.17 g, 12.17
mmol) in 75 mL of ethanol and 3 mL of concentrated hydrogen chloride was
allowed to stir at reflux for 16 hours. The reaction was then cooled to room
temperature, and the resulting precipitate was filtered off, washed with
ethanol, diethyl ether, and air dried to afford 1.27 g (45%) of product.

21



10

15

20

25

30 .

20 R1 = C®2R 21 R, = CONR2 5 1It. Specific Conpound
Synt heses Speci fic conpounds which are representative

w@Roosku2500 nventi on can be prepared as per thePCT/US2003/031471

foll owi ng exanpl es. No atkmmen made to

optim ze the yields obtai =Hfese reactions. Based
on the follow ng, %@th@%vﬁrln ie_,g@)?hﬂdhr@ﬂ n the art
woul d know how to Crease yre roug routine
variations in rg&ctiZefuryli R8s,= FeRpeRdlRsas Hyol vent s

and/ or reagents. The products of certain, syntheses

" can be used as internediates to produce nore than one

f th
0 €A 1) o) eg%ﬁ@ggﬁ% Hn%élf‘&?ﬂ%n‘?(ﬁﬁ@%erﬁ&l%té'@@'%% 5.16

i nterne used to oduce conpoun s of
trhmop)c eadrﬁo 6 mvie of DcﬁwM sodm:sl metExide irnmedhanolerasostired at

? tos n ilities o hoses@lled{
R or oumﬂw eactioB HXiuS ¥a5 £og 0 IPgEhiEMpPIFiure,
f
d d’lLﬁeQY\Hg} wa%%a T'_he':r sgﬁﬁﬁgr stec hygé;)/v(aio\ dB{Ié&t‘éﬂeWéshgd with
wmléb ethaﬁrﬁl dtetbyl eéhhlaramld thed d3ied. Grudceolmcaéena? atasdthen

TN T R N TV L,

;( rature, and the resulting precipitate was
red off, washed with ethanol, diethyl ether, and
air dried to afford 1.27 g (45% of product. 21 WO

2005/ 042500 PCT/ US2003/ 03% LE 2 Synthesis of

I ndenopyrimdine I (Rq M R3a = F, RL =H) 5 A

m X Syhgh&is 61 LOARIrMb-44n b ameel fonguadéshn - dhypintidines-one
(0.93 g, 5.16 mmol), .and 20.6 nL of 0.5 M sodi um

nmet hoxi de in nethanol was stirred at reflux for 16
hours.-T c d

t enpert BruBREHERDS PGy BRRICLKAGER 1 Peseke, K

Wrehpidrat, & WwaPrakl. IGredrad, 19795 B2d, 205)(1.98e8,10 mmol) in

et hanol , diethyl eth d th d d t I
MeOHHd50 rInL)w)és adde%ra sglrbtlon oefnoxornleeq4 qugJ 54 mﬁ’nroll)aln H.O

(100 mL). The mixture was stirred at room temperature overnight then
diluted with cold H,O (500 mL), made basic with K,COj3 and filtered. The
product was washed with water and ether to give 0.88 g (40%) of sulfone 6.
MS m/z 297.9 (M+Na). |

EXAMPLE 4
Synthesis of Aminopyrimidine 7
(RQ = NHP"L R3 = H)

A mixture of sulfone 6 (0.20 g, 0.73 mmol) and aniline (0.20 g, 2.19
mmol) in N-methylpyrrolidinone (3.5 mL) was heated to 100 °C for 90
minutes. After cooling to room temperature, the mixture was diluted with
EtOAc (100 mL), washed with brine (2 x 75 mL) and water (2 x 75 mL), and
dried over Na,SO,. After filtration and concentration in vacuo, the residue
was purified by column chromatography eluting with 0-50% EtOAc in hexane

to yield 0.0883 g (42%) of product 7. MS m/z 289.0 (M+H).
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10 purified over silica gel to afford 0.024 g (4% of
product. M5 nfz 282.0 (M+H). EXAMPLE 3 Synt hesi s of

WQ@ 208510425001 - met hanesul f onyl - i ndenof PCT/US2003/031471

1, 2-dl pyrimdin-5-one 15 To a suspension of 5
(Augustin, M; Goth, C Egr;lmggg H.; Peseke, K ;
W echmann, C. J. Prakt. . 321, 205) (1.97 g,

8.10 mmol) in MOdvh#RQidThf Phiasatadugdr 8 sol ution of
oxone (14.94 g, 24 _g‘__IT*—HZO'_'(TO'O'— m.). The

m xture vvas stirred at roomtenperature overnight then
20 dilu thcold O (500 ) de, basi,c wt
200 Auhed 1 A e SO Somet iaByEL g el wes added

I 6.
1 PSS, 05, R A1 S 7o A5 an e

mmmwammmwﬁmeﬁ% O~ OHAfter RR25h it 0ACmedtwligl vfomide (7.9
sul fone 6 (0.20 g, 73 mmol ) and aniline

0.20 g,
mly 1 &ﬁwpl).wawdd@ﬂ HyPp§ hoslioni ABAE 1 dsaﬁs5°rﬁ,-saat3\r@éed

Ao bR oMot ol E bere ehBar i, 1AE ehlagus

PRESE Mgk, eMBsIIEd witht tOXd BAd (Re Xomfbimed praaricsvers wadhed |
X. 75 nmL and, dried over Na2SO4. After filtration and

WHR d@iﬁ)r anddnines duigd wyer NaeSQus Pad €ongaBtraad toi give Ay 9

ﬁ)%xa ef 5@,, %@EB&% Hg%‘ﬂg%%brf rodfﬁ?gﬁ?}%n

289. OThM’derde 20yMOratD 066 @ 2200 niPaal) Hﬁﬂ&ﬂﬁ*{dbmé&éiylene
nthesis of Phthal ate Ester 8

W@ﬁ@é&l% étz Btk 42-Ghosael) wese heatgd to780%L .Iﬁ/?msyeawéistube
DRSS si%ef. SR48ke b o e Pt T DS D T knd e by

ctcﬂu@nfchréﬁ’mb faphy dlutvig OEhnEst RIOAG intiexangde to givke 5.8 g
was added in one portlon After 1 h at

(éé%k%iftt@ﬁa‘?W'%%éﬁ@ yalow oifdSaniretb biM*He | ayers
ner e pERahie raﬁ'teo ALPRES ad%%dpd“regﬁné@t% ﬁé%tfﬂgiﬁ(% 5 mL,

wi th an € conbi ned organi cS were wash
150.8 mmol) at 0°C. A 1.0 M THF solution of LiAlH4 (60.3 mL, 60.3 mmol)
was added dropwise, changing the color of the suspension from yellow to a
dark green or black suspension. Triethylamine (2.9 mL, 20.9 mmol) was
added and the mixture was refluxed at 75-80°C. After 45 min, the solution |
was cooled to rt and a THF solution (23 mL) of the oxabicycle (5.8 g, 23.2
mmol) was added to the dark solution. After 2.5 h at rt, the solution was
poured into a 20% aq. K:CO3; solution (200 mL) and the resulting suspension
was filtered. The precipitate was washed several times with CH,Cl, and the
filtrate layers were separated. The aqueous phase was extracted with CHCls
and the combined organics were washed with water and brine, dried over
Na>SO,, concentrated, and purified by column chromatography eluting with
25 % EtOAc in hexanes to give 3.5 g (64%) of the phthalate ester 8 as a

yellow oil. MS m/z 235 (M+H).
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with water and brine, dried over Na2SO4, and
concentrated to give 4.6 g (58% of 2-allylfuran

wokiosi42ses used wit hout further purification. A¢EUSIOHE1471

allyl furan (4.6 g, 42.6 nmmol) and di net hyl acetyl ene

di carboxylate (5.2 nm., 4Z9Ammlg gnere heated to 90C

in a sealed tube 15 w thout solfvent. After 6 h at 90C

the material was co8ysthesigloblndahiedibriey® col um

chromat ography eluting with 25% Et OAc i n hexanes to

give 5.8 g (54% of the oxabicycle as a yellow oil.
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* addedpoglamisa o e iln G HEARE M ster I8 pmt Ehoe. HOD at

%g’l’%t Fm%)é/&ﬁ)&%éhe X 5§ ‘Flne'afgd)fcﬂ' a?rpa/ﬁﬁﬂonéﬁz%ﬁ %'t l8b'°@ ncooled

esul ting suspension was filtered

fohe, aieiitprddtegivad . 2vgyB08k )ssfthe dhdanedisnedtds Sl @ solid.
and the filtrate |ayers were separated. The aqueous
M%g*éz\lég Mthhcted with cH2G 2  and the conbi ned

organi cs were washed with water and brine, dried over
Na2SO4, concentrated, and purified by col um

chr omat ogr aphy el uti ng WEMM[PLE?% Et OAc i n hexanes
toglve3.596 . . ...
yellow oil. NMNE Z2 233 : dggaceiabit
PCT/ US2003/ 031471 EXAI\/PLE 6 Synt heS| s of | ndanedi one
9 A 60% di spersion of sodiumhydride in mneral oil

(641 Bglld Tet8ssiuml fluorBlewdss gdd2a. 1t mmsel) Rasasded totg OC

slulonat indanadiafe 20 9 Gaaniial) axEE o b 7 Rihon i

EMF‘JyCPHka)ecIjTECOIM'b%%%sﬁ‘én%héﬂé’h@ bABABO i Mdatof

was ‘ad After 4 h at reflux the suspension
indonudbaee (1 H0mLand.¥ mima) wastasidgds eAlienhlalut.dbei d.

TR B PE R BB S oo it 8 e

mlbe%@m@naméeah@d over NapSaddeonceriat@d, andpatifi&Dby
cool e

column chromatography eluting with 20 % EtOAc in hexanes to give1.4g
(75%) of the dimethylketene dithioacetal 10 as a yellow solid. MS m/z 291

(M+H).

EXAMPLE 8
Synthesis of Pyrimidine 11
(R,=Ph, R3,=CHCHCH3, R34=H)

A 2.0 M solution of PhMgCl in THF (13 mL, 25.7 mmol) was added to
a -78°C solution of dimethylketene dithioacetal 10 (5.7 g, 19.8 mmol) in 200
mL of THF. After 3 h at —78°C, saturated aqueous NH4Cl was added and the
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tort, and filtered to give 1.2 g (60% of the

i ndanedione 9 as a yellow solid. M5 mz 187 (MH).
wWEMMPLENY 15 Synt hesis of Di net hyl ket ene Di t hP@EUS1083/031471

10 Solid potassiumfluoride (7.5 g, 129.1 nmol) was

SRS bite eaparaicu’ The schlasubiarst vas ExlitEgith FlORgand the
cebs »gaa?m m&g vidld ﬁéérﬁ{d) #h WdleN8Rd be e, drigd over
1. 00 16.3 mmo

i odonet was added. ATt
aNapBOat tmc&rﬂsqjed,s:hmdwpmaﬁeaﬂ bylﬂodadnwchmrﬁatagcapimyd elutleg with

02D R Fabdae tSesneS o abisnd o 4l T B L s i Sper s a yellow

5 CQbﬁH"MS*Pﬁ&'@‘PW@Pl‘W eluting with 20 %Et OAC in

hexanes to give'l. 4 (75% of the dimethyl ket ene
di t hi o&obd guabidins hadynihllcmd@(jll b, 168 mhzolpdhs stded to a

%%Mé opas thadanl HRR0EE8 a5 ST BTk Ry
A 38 G or ENE B SARRAREE heflodiy §ER, After 6 hat

180‘83 Jthelsplutior?(@s dﬂbtemf withiEtOAfd ®vd Wwabhad thﬁ&ﬁ‘ater and brine.
sat urated aqueous NH4ClI was added and the 24 WO

10 B@%pmedﬁmwmg@@@paeawmswamm@ ted, sshpuiied by
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e B I WA A QA P i g 6.0
b(96AE) ofdh'eemyrmmei‘ne M@Rﬁéﬁmemmttmtyeﬂibaﬂbolﬂsdl\/t&m/i Bdd (M+H).
by col um chromatography eluting with 20 % EtOQAc in
hexanes to give 4.9 g (77% of the thioenol ether as a
yellow 5 solid. I\/Brrizs .gSol i d guani di ne
hydrochloride (1.5 g, 15. S added to a
sol ution of the thi o@withegibef Aldetyde,1315. 3 mol ) and

K2CB (2.6 g, 19.1 mol) i&ail%étgtof DVF and t he
sol uti on was heated to 80C. "6 h at 80C, the

solution was diluted with Et OAc and washed with water

and bri ne.
Solid MeSO;NH; (277 mg, 2.9 mmol) was added to a t- BuOH H20

(1:1) solution (30 mL) of AD-mix-a (4.0 g). The resulting yellow solution was
added to an EtOAc solution (15 mL) of the pyrimidine (910 mg, 2.9 mmol).
After 3 days, solid sodium sulfite (4.4 g, 34.9 mmol) was added. After stirring
for 1.5 h, the heterogeneous solution was diluted with EtOAc and the layers

were separated. The aqueous phase was exiracted with EtOAc and the
combined extracts were washed with water and brine, dried over Na;SOa,
concentrated, and purified by column chromatography eluting with 100 %
EtOAc to give 710 mg (70%) of the intermediate diol 12. MS m/z 348 (M+H).

Solid HIO4-2H,0 (933 mg, 4.1 mmol) was added to a 0 °C solution of
diol 12 (710 mg, 2.1 mmol) in THF. After 1.5 h at 0°C, the solution was
diluted with EtOAc and the organic phase was washed with saturated
aqueous NaHCO3, water, and brine. The organic layer was dried over
Na,SO,4 and concentrated to give 603 mg (98%) of aldehyde 13 as a yellow
solid that was used without further purification. MS m/z 302 (M+H).
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10 The organic |layer was dried over Na2SO4,
concentrated, and purified by colum chromatography
webkasiosmgomni th 40 % Et OAc i n hexanes to give 4.BCTUS2003/031471
(96% of the pyrimdine regioisonmers 11 as yell ow
solids. M5 mz 314 (MtH). 15 Synt hesi s of
Al dehyde 13 (R2=Ph) Soli (277 nmg, 2.9
mmol ) was addeghthesi df-Buldd HROia( Reductbel Atnimatidm30
m-) of ADmx-a (4.0 g). The resulting yellow
sol ution was 20 add@:;;:_&(&ljﬁﬁz@ﬁ@@%lznb' n (15 n-)
of the pyrimdine (910 ng, 2.9 mol ). After 3 days,
solid sodiumsulfite (4.4 g, 34.9 mmol) was added.
5 After SdlidrNagH(©Ak):1(53 hg, 026 rhmcﬁ)rwes@a@l@a 6@ Sblugon of

luted with Et QAc and the | ayers were separat ed.
Tﬁ@egarﬁso Ihinge Onbis menel), ampmm»ﬁer{OQ%q@Laﬁdﬁt frenol), and

AT LS SRR LI D e

ciiltered arid comdeagratplly Téletes0Bingi mbteliéﬂ)vx/’és cﬁé@‘h@ed M CH2CI2 and
|ve§,a rir]g (709 of thelntermsdlate di ol
3WESPRA it S@Hrﬁtedmﬂﬂﬁﬂ?'ﬂ@@s arg brine, dﬂe@h 9vam§azslo4,
f 0
1o dilyeay s8] Ml St By Py e %

WMEIO HEIDGH Digtd hioeB8uagi (60pdasfehpasninaslidess aiyidiow solid. MS

satu 0 ueous NaHCQB3, water, and brine. The
a7 Whadl TS0  etives esolasine BMmE6h SsRuBaEH:Cl

t
é’%‘?"&%ﬁi’“&ﬁg‘w Tt I eihtne BTl 3,0,
(MtH) . 25 WO 2005/ 042500 PCT/ US2003/ 031471 EXAMPLE
15 10 Synthesis of Amine 14 g ct1| ve Anination (R3
N(- CH2CH?OCCH2 H ) 5 Solid—@%é-s (53 ng, 0.25
mol ) was added gyligathi li@)'F‘é)F‘mol’_f)lh a} it 48 (S0 ng,
0.17 nmol ), norpholTne and
AcOH (0.014 m, 0.25 THF. After 3 d
the solution was filtered and concentrated. The
resulting material was dissolved in CH2Cl 2 and washed

with sBb @rmlenbmﬂecm@dwvlﬁ@fﬁna@ﬁub@mm 0d'd, 28.9Y®hol) in 200
and purified b col u

20 GRE Shathanalnge aded dyorIoANGIS 5.09 o 314 mmol &nd 25 mL of

conc. NH4;OH. The solution was heated to reflux for 2 h and allowed to cool

to rt overnight. The mixture was concentrated in vacuo to remove ethanol.
The residue was filtered and washed with water. The purple solid obtained
was dried to yield 5.92 g (89%). MS m/z 290 (M*+1).

25
EXAMPLE 12
Oxidation of Dihydropyridine 16 to Pyridine 17
(Ro = 2-furyl, R3 = H, Ry = NH,, Rs = CN, X = Q)
30 To a refluxing solution of dihydropyridine 16 (5.92 g, 20.4 mmol) in

acetic acid (100 mL) was added a solution of chromium (V1) oxide (2.05 g,
20.4 mmol) in 12 mL of water. After 10 minutes at reflux, the reaction was

diluted with water until a precipitate started to form. The mixture was cooled
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MeOH in CH2Cl 2 to give 38 ng (60% of the amne 14 as
a yellow solid. M5 mz 373 (MtH). The product was

walk@sodasedd i n a nmi ni rum amount of CH2CI 2 and PCEREHS®AE3/031471

with 1.0 MHCI in ether to obtain the hydrochloride

I
E%h’i?& opyrt di n%TFelé'?d %%HZEE?QES'H&%‘WE%G%WS”O tle(grgo give
of .63-gl{7& ok a hydbwndatid. 1 MB en/zL886(M’+130. 9 nmmol ) in

200 20 nL -of ethanol was added 2-fural dehyde (3.01 g,
31.4 mmol ) and 25 nL of conc. NHAOH The sol ution was

heated to reflux for 2 h an%ﬁ&Mngg]éo cool tort
.overnight. The m xture was d in vacuo to

remove ethanol. TiReduesibd s Kaené 1irtterAldolasid grashed
with water. The purple solid obtained was dried to

yield 5.92 g (Rom@-funth Ry 7 Hdds Rs
Oxi dation of D hvdropyridine 16 to Pyridine 17 ‘
R2=2-furyl, R3=H, R4=NHS R5=CN, X=0) 30 To a refl uxing

sol ut I'mlan°Cﬂ$cEIMﬁ®@bf/ket@ln@e1 7L60.6 5 92 010 &ﬁ}nél) A2 i Bf THF
acetic acid (100 nL) was added a sol ution of chrom um

a9 aesed e 1.0.M1-i0H. spiutiormimol hiFi(8.402mk OkO Madd).. The
ALL Eforl 0 IR RE Y. THS SLERG] AR diRondhiu il

Unei 2a preci pi't orm

rAdkiitioreofethytacttate 2165 YL 2 0RBE0A2S ORL )PCTYd6g 0NZ3O0BBIHU B InL),
to.roomtenperature and flltered The resi due was

wRcheutated agafNi4Gl 63.§ik). Zhednistyregugs extractad yvith ethyl

T

N 2irfRBg soENlonXNas bbn@rl)tra‘lted dao§eid ©.Q83 gri7 %) lod moyedlow/solid.

in 12 nLof THE was added a 1.0 M
E\}Pé\mé gBPgM Bt n THE (0.40 nL, 0.40 mol). The 10
reaction was stirred at OC for 1h The reacti on was

guenched by the addition of ethyl acetate (1.5 nlL),

water (1.5 rTL) 10% agq. I\Ia(E)_(éM_%LEﬂ)EL and sat urat ed

29hy|’\lmu (3.0 rpr\)drolvsm orP l\)fl e 9785 Ca?f)%&\e}lcé ﬁ%d‘% h
(Ro = 2-furyl, R = H, Rs = NH»5, Rs = COOH, X = 0)

To a mixture of nitrile 17 (0.695 g, 2.42 mmol) and ethanol (30 mL)
was added 5 mL of 35% aqueous sodium hydroxide. The resulting mixture
was heated to reflux overnight. After cooling to rt, the solution was poured
into water and acidified with 1 N HCI. The resulting precipitate was isolated
by filtration and washed with water to yield 0.623 g (84%) of a brown solid.
MS m/z 329 (M*+23).

EXAMPLE 15
Svnthesis of Carboxvlic Ester 20 with Silver Carbonate
(RQ = 2—fUI’V|, R3 = HJ R4 = NHZ, R5 = COQCHQCHQNMGQ, X = O)

A suspension of carboxylic acid 19 (5.0 g, 16.3 mmol), silver carbonate
(6.8 g, 21.2 mmol), and tetrabutylammonium iodide (1.5 g, 4.1 mmol) in 80

mL of DMF was heated to 90°C. After 1 h, the mixture was cooled to rt and
27



acetate (3 x 35 nL), washed wth brine, and dried over
sodium sul fate. The renmaining solution was

weonsesmspat ed to yield 0.083 g (729 of a yel | OU/E6008031471
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16
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30

15 M5 mz 290 (M++1). EXAMPLE 14 Hydrolysis of Nitrile
1'2 Gdhﬂ@ﬂf)b@mﬂd @th@@htbrib% hydréehiéritie 814 g,R®B.3 rindRAvas added

20 To a mxture of nitrile 17

( @nslgbegmxwrazvaﬁmz;teaﬁ@ 1B0n&n dftgradhnihe reggtionaasdiltered

oy il 160 QR R T BBl e S Fn o rRFokap bR ytng v

tO-10% MB@HS’QI-H_CIQQB yP@lS 60 gd3%)dfa yalleay semdl MS m/z 378
acidified with N HC . Theresultlng preci pitate was

i éMi 1 kdThe pﬂaduq’t wasadiserlved in adeinbaun efidichlosemethane and

(el RE A Bl B B eiEipaRed frrog Poidadt,

20
with Silver Carbonate 30 = 2-furyl, R3 = H R4 = NH2
R5 = CORCH2CH2NMe2, X = O A susEensi on of car boxyl i c
acid 19 (5.0 g, 16.3 mmol), bonat e ,

21.2 mol ), and . ' ' 4.
o) 1 B0 . St EATRE e W%ﬁéﬁﬁ
the m xgg =2 a9, (Ract Bid R,0= NH.aRd = ngm_wE@HQEQQHZ(Me)N-),
PCT/ US2003/ 031471 2- (dinet hyl am no) et hyl chl or1 de

hydrochloride (2.4 g, 16.3 was added and the
f .
s 1 1P DUNGR B earBotMaci8 o8040 & 15 ptalT EhU 8 g-methy

c2!pyniolidmepnethagslgPtB0 /iLytE.Menmbk)n DOAE Q30 wgﬂoﬁ@auad 0.20
toyleIdO of a yellqw sol.id

(P 3 el & stk PhesP L Gy araee ?ﬁdd“ﬁﬁhgr/Famlﬁ\edP 2L, 1.3
r t o

I a?ﬁgt Eé&ﬁ)yt‘@\?%ﬁ ﬁ?lf(;rr%? ecbsgfioP oéxi]l\(}lyLqu %es? g pto

oépmmnadplly m%oe&rnmm'ﬁm& r@lﬁé@oﬂ@ve(%en cz}dle;d m rt ami diluted
i ol APl 88 a5GR 15 DO e "R G 53

Tyt € 'X!ta&re B sr%sﬁm 'E“Xé riedW?L§W(a§. 7 Vth satyr %gg@}queous
FEIHCD 3, WwaTBE BYU brine. After being dried with sodium sulfate, the solution
was concentrated. The residue was purified by column chromatography
eluting with 10-100% ethyl acetate in hexane and then preparative TLC
eluting with 2% MeOH in dichloromethane to yield 1.9 mg (0.4%) of a yellow

solid. MS m/z 404 (M*+1).

EXAMPLE 17
Synthesis of Carboxylic Amide 21 with DEPC
(Ro = 2-furyl, R3 = H, R4 = NHp, Rs = CO,CH,CH(-CH2CHoCHo(Me)N-), X = O)

To a mixture of carboxylic acid 19 (0.25 g, 0.82 mmol) and N,N,N’-
trimethylethylenediamine (0.14 mL, 1.08 mmol) in DMF (20 mL) was added
0.12 mL (0.82 mmol) of diethylphosphoryl cyanide and triethylamine (0.11
mL, 0.82 mmol). The reaction was stirred at 0°C for one hour and then
heated up to approximately 60°C overnight. The reaction was then cooled to
rt and diluted with ethyl acetate. The 6rganic mixture was washed with

saturated aqueous NaHCOj;, water, and brine. After being dried with
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2-pyrrolidinenmethanol (0.50 m., 3.9 mvol) in DWVF (30
m-) was added 0.20 nL (1.3 mml) of

wale@siyisphosphoryl cyani de and tri et hyl anmi ne (BCR0S2903/031471
1.3 15 mmol). The reaction was stirred at OC for one
hour and th | Th idue was purified
HFEPRPYHt SU’%}S ﬁﬁéagﬁugﬁnwssat eér?ﬂé%g%gd tgqrgtS %nd P
gg»alcem% chidaRignaphypehitiagewittie1 @Ygaetanalin iighipegmethane

dnd treen mél;f 2&%5@&2‘@35\%& 190 I\Wﬂ\l&é{ﬁgbmﬁ@ane to yield
%)%l fig Em%ﬁﬁ?sf ﬁ;ﬁ@?"asﬁ “?d oMs / &eﬁﬁ%ﬂmg PPRef preduct was

uting with 10-100% et hyl
é‘i%@él%@ ih B APhR0Een @f\dldtﬂmd@ﬂmrezmm Heatmi witie 1.@ I tHGlgn %ther to
Yo MeOH in di chl oromethane to yield 1.9 ng (0.4%
@btamv@lmydmcal@nda saffs m z 404 (M++1). EXAMPLE 17 25
Synt hesi s of Carboxylic Amide 21 with DEPC = 2-furyl,
R3=H R4 =N, R = CRCH2CH - CH2CH2CH2( Me) N+), X =
0) To a mixture of carboxmﬂw (0.25 g, 0.82
mmol ) and N, N, N . m,

1.08 nmmol ) in DeENNEGEY = 0. 82

fOf dhet- |ﬁh05th0_[¥|-‘€}’@Nk @@IMNMGGI—B@% pe=0)
M——Mﬁﬁvr —2The Teaction was stirred at 0C
for one hour and then heated up to approxi mately 60C
overni ght. The reaction 0\ nd
di | ut Adnitune @taapPoxdistag V@Hﬁg’% %ﬁzgkﬁmt"&r Mias

Gl e A et S
BETId4PB60R1 B M ochingde$0 668w exmehd -Byitoxybanzpidazole

trated. T d
oo oLy of 1oy BTG g, o caaT i OV
i QR dang O\éﬁqghheﬂh@hﬂﬂﬂﬁ@wm%h@tlﬁmﬂ iniitty vwateh and
di chl oronet hane to yield gng’té g/q a
&Eﬂrdamvadssrazh/edal tlnBaSTWzthmhy!(avmqt}a T'h?eC(zﬂ'l igY; orgainas wer
di d
pphed 6icm Wit ol e TR e sHeB P (PR BTALS, | FRbEwtion

#aktconEXAYBld 48d Bert perfied by ceammoxhtaroaiagrarhyto afferd
58(]9(2 %&N@@@QM&WZ %%94!\)8'1%1 THF)&TBPgét was treated with 1.0

RRLBORY Lirer 36 obtaid thd h3BR Biortidddt.mol ), N-

EXAMPLE 19
" Synthesis of Carboxylic Ester 20 via a dibromoalkane
(RQ = Ph, Ra = H, R4 = NHa, R5 = COQCHQ CHQCHQNMBQ, X = Q)

To a solution of carboxylic acid 19 (0.100 g, 0.32 mmol) in DMF (1.5
mL) was added 60% NaH dispersion in mineral oil (0.013 g, 0.32 mmol).
After 10 min at rt, 1,3-dibromopropane (0.035 mL, 0.35 mmol) was added
and the solution was stirred at rt for 17 h. After concentration, the residue was
purified via column chromatography eluting with 40% ethyl acetate in
hexanes to yield 0.014 g (9%) of a yellow solid. MS m/z 437 (M'+1).

To a solution of the yellow solid (0.014 mg, 0.03 mmol) in a sealed

tube was added a 40% aqueous solution of dimethylamine (0.5 mL, 3.0
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met hyl pi perazine (0.295 g, 2.94 mol),
1- (3-di net hyl am nopropyl)-3- ethyl carbodiim de
whyasoeshori de (0.563 g, 2.94 mol) PCT/US2003/031471
1- hydroxybenzotri azol e 15 hydrate (0.397 g, 2.94
R ThE SO ke Hibfod & 78% for Znbr6fPo Bl e
@isidueewagiputified bercotumn cbrdmanigedpb)eemtlab witm®d 0% triethanol

P o?é%%%neﬁ%%&&%sgzﬁ BecrelSutsalih ApraEA02

I
-R?)ﬁ} o -ﬂ?r ogr ap sé‘ttﬁgégﬁ ?raiﬂgﬂa Oéyggaméé (é /3e§|8%¥\ d
ehted. witiis1 N HCO &9 etHdrtd pbtdih éhe hydradhlavide $aleat ed with

1.0 MHC in ether to obtain the hydrochloride salt.
EXAMPLE 19 Synthesis of Carboxylic Ester 20 via a

di bro = %@l—%

CH, C}_gﬁﬁg\}?fﬂ%g@éen%%?gﬁ% Ellttl ngﬁéeqm@gfo @@yl i C acl d IES‘
ERartplegy1-10, 82 cornppundas BMFalle. B beloy wees peapdeed.60%
NaH di spersion in mneral oil (0.013 g, 0.32 nmmol).
After 10 mn at rt, 1,3-di bronmopropane (0.035 ni, 0.35
nmmol ) was added 30 and the solution was stirred at rt .
for 17 h. After concentration, the residue was
purified via col um chronmaffableaphy el uting with 40%
ethyl acetate in hexanes to yield 0.014 g (9% of a
yellow sotid. M5 mlz 437 (M++1). To a solution of the
yellow solid (0.014 ng, 0.03Rypl) in a sealed tube
was added a 40% aqueousgsol utiion f di met hyl am ne (0.5
nL, 3.0 29 WD 2005/ 042580
The tube was heated to 75C /

concentrating. The resRdde purifiMd by col um
chromat ogr aphy el uting with (Rs40% anol in

di chi oronethane to yield 0.009 g (70%Rof a yell ow
solid. M5 mlz 402 (M++1l). The productvvas di ssol ved in
a mniml anount of CH2ClI2 and 5 treated with 1 N HC

i p—ef-her—t-o—gbta-r—the—hydrgeht-pri-de—sgt+—rglow-ng
tlhe peneral dynthetic prqcedqures outlied abgve and in
anpl es 1-19, the conmpoyndq of]| Tabl e 1 bel oy were
prephred. 10 |Table 1 R34 MS
' Ra | R R X
No Rz Raa 3 | Rae 3d R4 (M#1)
1 4-MeOPh H HlH H NH. CH, 290
2 4-MeOPh H H|H H NHz co 304
3 2-furyl H H|H H NH co 264
4 2-furyl H H | H H NH2 CH. 250
5 3-pyridy! H H | H H NHz co 297 (+Na)
6 4-pyridyl H H H H NH2 CO 275
ST
x’;r\}
7
7 CaHNS H H|H H NH; co 281
8 4-CICqHs H H|H H NH; co 308
9 | 3-NOCeHa H H|H H NH co 319
10] - Ph 1 H . HiH] H | N -] €O 274

30. ' :
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RBb I L' XR Rc SNRAN < RAM N. R R3a
R3b Ric Rd R4 x (M1l) 1 4-MeCOPh HH HHNH2 CH2 290
wQ200s8e3h H HHHNH2 co 304 3 2-furyl H H H®/BsR0831471
264 4 2-ful HHHHNHR CH2 250 5 3- rid| HHHH
NH2 CO 297 (+Na) 6 4rid! HHHHNH CO275 s-\ N
7 C3H2NS HH H H NH2 P28ﬂ B 4-CICdH4 H HH H N2 CO
_glg_?woﬁeﬁlkg CoHA M H HIHHNEY €0 39 NMOoNeh H KoH | NHps
74 0.f{ SUBSTI| TU "H EE/RULE 26) WO 2005{ 042500
—%T—i’ﬂ@%@é SHP3HA 7 — 13- MepEetu—H H-H-HNp] c8% 04 2%
2 MeQesEd, H H H Hy NH2 dQ,3p4 |13 3- HQCBk H H H H NH2,¢,
290 14 p-thio nen I H A N2 GO 3021 5—3=tfmn
heh 2diddhdi H H NH24 CO SdZH 1@ P-fTwif H SawH H Nd2 €O 302
34 17 2-furyl OHHHH NH2 £O 280 {18 SCH3 NH2 H H H
Kﬂ:é 3aiipbeRd ) 10 3-HECAHA JHHH H H NCHNMVH? €6 347 co20 302
2-Fur¥| NH2l H H H NH2 p279
16 -furyl H Br H H NH2 CO 342
17 2-furyl QOH H H H NH, CO 280
18 SCH3 NH. H H H NHa CO 258
19 3-FCgHa H H H H NCHNMes CO 347
20 2-furyl NH2 H H H NH2 cO 279
21 2-furyl H H H . NH2 NH» CO - 279
22 2-furyl H CFa|{ H H NH2 CO 332
23. 2-fury) H H | CFs H NHM» cO 332
24 Ph H H{H H NHMe co 288
25 2-furyt H Cl Cl H NH2 CO 332
26 2-fury) cl H | H cl NHg co 332
27 Ph H H H H N{CH,);NEt, CO 373
28 3,4-F2CegHa H H H H NH, CO 310
29 3.5-F>CeHa H H H H NH> CO 310
O/
N X
! =
30 CaH‘sNO H H H H NH» CO 305
31 3,4.5-F2CoHy H H H H NH2 CO 340 {M+Na)
HQ  OH
e
32 Ph CaH702 H H H NH- CO 348
HQ  OH
/'—gr{“
33 . Ph H H H CsH70, NH. cO 348
3
34 . C;HmNO H H. H H NHz CO 333 -
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21 2-fu |
NH2 CO 332 23 2-furyl

HHHNH2 NH2 CO -279 22 2-furyl
HHCF3 HNH2 CO 332 24 Ph HH

H CF3 H H

wohddshiso CO 288 25 2-fu 1 HC C H NH2 CO 3BCr/ugio3/031471

2-ful 0 HHCO NH2 CO332 27 Ph HHHHNCHz NEt2
O3 FS—28— 3 14=F2c6H3—H +H-H-h -£60-34-6—29
3.95{F2GaIR H/H H H,N2 0D,31q, [0 N, 3D QHBRO K HIH &0,
WHZ [CO 305 BT1I 3,4.5- l—du:HZJH HHH NAE—CO 340 (iviriYa)
@ OH 22unfPh C3H7024H H HINHZ &0 348 HJ Orn33 | Phedd H H 262
C3H102 NH2 CD 348 0 34 (8H, Ol\lcr HH HHNH2ICO 333-
387 TEAMRNEPT R | Me@R) QBI042800 | NH co 294
PCT/|US2003/ 081471 35 2-f urzl HHB HNH2 CD 342/ 344
3629+ GEGI H N2 o3t 137 B £l NReQlh 60 1 Inp202
0 494, ¢ 36, 4 FCBHA,H H H|H NH2 |00 292 | 39, 3- FOBLM H H .,
HHTNAZ Lé,'é 29220 S0z2veH i N2 o298 — T4 1—Snmg—H—
Habl|H Mb@eCO[ 266 @2 Ove|Hh B wi{H N CF 4%, (2Mr) | 43008
N\HPR H H H H{NH2 CO 289 |44 13-fluryl H H H NHZ - CU
1@ Sme H Hlwnl “n NH, co 266
42 Ome H H H H NH» CO 477 {(2M+Na)
43 NHPh H H H H NH» CO 289
44 3-furyl H H H H NH2 CO 264
45 1 5-methyl-2-furyl H H H M NH» CO 278
46 24uryl  {OCH,CHNHCOxBu | H | H H NH, co 437
47 Ph H H | W H Me co 207
48 Ph H H H H OMe CO 291
49 Ph CHoNMeCH-CHoNMe2} H H H NH2 CO 388
%’\N’\
k/N‘Me
50 Ph CeHiaNs H H H NH2 CcO @ 386
AN
L_o
51 Ph CsH)pNO H H H NH, CO 373
52 Ph CHoNEt, H | H H NH, co 359
0
53 Ph CeHioN H H H NHa CO 371
CO,Me
AN
54 Ph CiHLNO; B o H NH, co 429
jz,;\Ucozst
55 Ph CoHiNO; H | H H NH, co 443
56 _Ph CH?NMeCHzCOzMe H ] H H NHa co .| 389
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45 5-methyl -2-fury) HH HH NH2 CO 278 46 2-furyl
OCH2CH2NHC02tBu H HH NH2 CO 437 47 Ph HH HH Me CO
wQ@200s5/0480°Ph HHH H Ove CO 291 49 Ph CH2NVeCHXOHEMRR031471

HHHNH2 CO 388 ~N O\, M 50 Ph C6H13N2 H H H NH2 CO
386 51 Ph CSHi oNO-H H

H-NH2CO-373 52 Ph GHENEL, -H H
H :}HZ CO 359 ANV 53 Ph ¢RHI2N H'H NH2 QO 371
Me 54 Ph CF%HT 2H H HINHA CO 429 A-Nr O2Et 55 Ph
COH1I6NO2 H H H CO 443 1|56 |Ph CH2N/ECH2C02|\/E Hit H
H NH2 CO 3697 32 SUBST(TI E TIRTULE 24 4250
;ﬁl:l;hus;ﬂ?omﬂaﬂ."l'mo” FSH5H1PR &)mn E.é h"rrzgm
Q401 ,58 Rh H H.H NHD G436 /3 - ON, Ag,59 PBO 16
u'mmu HHHNAZ—CO 212N J0ZTt Bu H} 60 Ph
Cl I1|H2i N202 H H‘ngzL CcCOoi48d H t iN g1 Ph QOHI3N2| H H
H NH2 CO 422 |~ K/N
“Ac
59 Ph C:HiN;0 HI{H H NH; co 414
L
NaCOz[‘BU
H
60 Ph CiyHuaN Oy H H H NH2 CcO 486
G
61 Ph CsHisN, H | H H NH co 422
SN0
AV
62 Ph C;HiNO H|H H NH, co 397

Table 2
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Me 62 Ph CTHHONO H H H NH2 CO 397 Table 2 5 33
SUBSTI Tt E | RULE 26) WD 2005/ 042500 PCT/ US2003/ 031471
weB@sRIls0K R2 R3c \ N. R3d R NH2 M5 No X RECRBs20RBHB1471
R3c R3d R (Mrl) 63 CO 2-furyl HHHHCN 288 64 CO

Ph H HHH CN 298 315 65 Go Ph HHHHOOOH (M1) 66
CO 3-furl HHHHCN 288 aCOSFCGH4HHHHCN316

68 CO 3- rid | HHH REN ) 6RLO 2-furl HHH
H COOH (M1) 70 CO 2-fur] C02CH CH2NMe 378
71 CO 4-FC6H4 HH H H 3 CO|8~th|o hen | HHH
" HCN 304 73 CO 3-thio CN 304 74 CO
3-MeOC6H4 HHHHCNS3 fydazolyl HHHH
CN 288 76 CO 2-furl HH H H CON PNMe2 377 77 CO
2-fum T A H 3 CONNECHZGRZINVER 391
\ MS
0 R
X R Rasa|Rao|Rac|R 1
. 2 3a|M™\3b|MN3c|Nad (M+1)
63| CO 2-furyl H{HIH]|H CN 288
64| CO Ph H{H|H]|H CN 298
. : 315
65| CO Ph H{H|H]|H COOH (M-1)
66| CO 3-furyl H{H|H]|H CN 288
67| CO 3-FCeHs |H|H|H]|H CN 316
68| CO 3-pyridyl HIH|{H|H CN 299
305
69| CO 2-furyl H|H|H[H COOH (M-1)
70| CO 2-furyl HIH|H|H| COCHCHNMe, 378
71| cO 4-FCeHs |H|H|H|H CN 316
72| CO | 2-thiophenyl |H|{H|H|H CN 304
73| CO 3-thiophenyl |[H{H{H{H CN 304
74| CO | 3MeOCeHs |H|H|H]|H CN 328
75| cO | 2-imidazolyl |H|H{H|H CN 288
76| CO 2-furyl H{H|H|H| CONHCH,CH,NMe, | 377
77| €O 2-furyl H{H|H|H| CONMeCH,CH,NMe, | 391
78| co 2-furyl H|H|H|H| CONHCHMeCH,NMe, | 391
‘ 358
79| co 2-furyl FIF|FI|F CN (M-1)
b
o&\N/\
K/MME
80| CO 2-furyl HI{H|H|H[ CegHNOCeH1:N,O 389
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78 CO 2-fur I HHH H CONHCHVECH2NMe2 391 358 79 CO
2-fur  FFFFCN(M1) O-'-- NNM 80 CO 2-fur |
WORM564AF0CE HANO2C6H' N20 389 34 WO 2005/ 042500PCT/US2003/031471

PCT/ US2003/ 031471 81 CO Ph HHHH CO2CH2CH2NMe2 388

1 [O-=1-q M 82-Cq27f HHHHC7THIZNC2 704
O'[4|- o ON. Mpp83 Oy F’*H "HHH* H & JdLIMN2RRe457| 388
O -0 -3 00 84 COPh|H H H HC HLANOS 444 8 =
HHHHOCY 250 86 dOil-Bu H HHHICN 278 87 |CO Phj H
HH H CO2CH2CH2CH2NMe?2 |140R 188 Bt[ H d7H12NO2
411 |89 CHOH 2-furyl| H/H H H ON 20 Oo perEm <N
Me] 414 9Q CO Ph H H H|H [C7THL2NO2 ~ ( COPhHHH
HIC7HL2NOZ 430 92 QO Ph HH HH C2 CHI\/ECH2NI\/EZ 116
9328%? Ebt I‘I 0 ?ﬁpyl ’ I_[HH ELI—h( CI-IZCFIEMY%2394 QﬁogC
CH CNT276—302
1
} O/\o/\/\N/\'
r\LMe
83| Cco Ph H{H|H|H CeH N, O 457
/ arhn
OAO/\/\N
(o]
84| Co Ph H{H|H|H CgH.NO4 444
85| CO Et H|{H|H|H CN 250
86| co i-Bu HiH|H|H N 078
87| CoO Ph H|H|H|H]| CO,CH,CH,CH,NMe, | 402
1
04\0’\/'@
88| co Ph H|H|H|H C,Hq,NO, 414
89 | CHOH 2-furyl HIH[H|H CN 290
N )
N
Me” 414
90| co Ph H|H|H|H C,H,NO,
o (o]
Ao~ N
91| co Ph H|H|H|H C,H,,NO, 430
92| co Ph H|H]|H|H{CO,CH,CHMeCH,NMe,| 416
93| CO | 3-thiophenyl |H|[H|H|H| CO,CH,CH,NMe, 394
94| CO |[CH,CH,CHCH,| H | H [H | H CN 276
302
95| co c-Hex H|IH[H|H CN (M-1)
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95 COc-Hex HHHHCN (M1) 35 WO 2005/042500
PCT/ US2003/ 031471 96 CO 2-furyl HHHH
we2uBAR e CH2NMe2 392 111. Biological Assays aRdT/US2003/031471
Activity Li gand Bi nd| ng Assay for Adenosine Ala
cgpror Ll_g"dllu b |l|g S of —adenostne—AZa

rBesEPcy |wWasy Reff oringd LuSi g, (§L-§b?é}ﬁ§ﬁecﬂ%§ﬁ%gnes99f

“RZ93 cel T s contarni ng nuranm A2a_adenosi ne ecepl or
(Per ki nEl mer, RB-HA2a) and radioligand [3H CGS21680

WiPeBiclofloat Assllp§ 1417d Actiddtyay was set up in 96-wel |
pol ypropylene plate in total volume of 200 L by

|1y adding 20 L1:20 diluted nenbrane, 130
apafssaydorfdenpsing A2 BECEDIGT v MyCl 2, 1 nmM
EDTA) I nin 2168 di | ut ed
conpo'u'ﬁané B 0 oS e ek e ok formed using

PeasRaskhitraRé BEHIKYES Ot B6MENEH 'Mn% ﬂ%g!%gﬁ sipe

Reaction was carried out at room nper at ur
reoeptor{PedirE nar &B- hig\za)rambdadﬁﬁrga\nell [?Hms:zn 680 er

BB, SRR RS0 el o R Bt
tbiarf%lufr\hétbfgebgm%g% hifal dduiJrg QFIYLOﬁ ﬂﬂyg%grgeﬂwbrane

sealed at t ttom cro cl nt

Woddsploaiekay bufferda0 mieTtis-BICI, pHE.4 00 nsidaligCl,, RPIraMEEDTA)
were coupted on Packard Topcount for [3H . Data was.

Cé’ﬁéﬁ”g?wd[ hcﬂ%ﬂﬁﬁs} t505xleéhh_1t§wd0®99% 34X ersyghicle control in
RS89 fRy oG Ritic, g AR eenn iRy i s NEER Reaction
w9 rri2d e esomeaehitrerBeredoo? houns befarelilté668Yhrough 96-
@O él ?El | s, over expressi ng human .adenosi ne A2a .
%E Gigenpigte emrtsaamw QM HdgiEidh rH7.4 containing 0.3%
PN ABhAGhESPAASE WO LT InaRER 9'F ﬁqéssvﬁgfsgdaéo mM Tris-HCI,

nto vveII tissue ture
ptif.4 udréed énd seatediatyihe Kottcin. n‘ﬁ(&asmdﬁy'atldteﬂldld 3Mgllavas added

shed ce with 200 say nmedium (F-12 nutri ent
tq, e 26l MR %eéQR)SG%i%'T B w@r%@aytedmﬁagkw@ Torcount

G 9BAP Bhtaafanbadly - S FWIBD SSHISRRN Bt RAR2A Bikmee! |

I Acubated at. 37¢ 5% for re st oppi ng
prcgemSONVanamitK]eG%e 9f DaipiagoAi; BoraasByA. RriidhsJmenal of

g([:rﬁ%&tg%g%;\a‘%%aﬁ j gg for 5 mnutes at R T.

Adenosine A2a Receptor Functional Assay
CHO-K1 cells overexpressing human adenosine A2a receptors and

containing cAMP-inducible beta-galactosidase reporter gene were seeded at
40-50K/well into 96-well tissue culture plates and cultured for two days. On
assay day, cells were washed once with 200 plL assay medium (F-12 nutrient
mixture/0.1% BSA). For agonist assay, adenosine A2a receptor agonist

NECA was subsequently added and cell incubated at 37°C, 5% CO2 for 5 hrs

before stopping reaction. In the case of antago'nist assay, cells were
incubated with antagonists for 5 minutes at R.T. followed by addition of 50

nM NECA. Cells were then incubated at 37°C, 5% CO5 for 5 hrs before
stopping experiments by washing cells with PBS twice. 50 pL 1X lysis buffer
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30 nM NECA. Cells were then incubated at 37C, 5% CO2
for 5 hrs before stopping experinents by washi ng

w@edosm4280d h PBS twice. 50 .L 1X lysis buffer BOI/v&003/031471

2005/ 042500 PCT/ US2003/ 031471 (Promega, 5X stock

(BRI BREASAIGE A d Bt R A BogtFe o ¥Fitas

zen at -

atidegad @@bﬁsméllﬁé@d 9[13'4M§Eroz@ﬂ| AL20eC! For ﬁs%ﬁdctoﬁlo%%@%nzyme
were thawed out at room tenperature and
calosimetticbbeay,(Patasegale tdoezt out aiaobnmkﬂnhper@hhreran&h&o uL

ReeSeyhiter 3?’5{'&3%}25@@@33&%@%&1@"2R%SW%@Howgf#&a)sgue'op
a3t h & MECeq R SRR Poptr B BotlGn R

stuppedniitty 180 iLn1 M§dd3§mfc§ar52§ﬁ§ﬂe P@m@s @e&@fb‘a@ﬂtéﬂ BB405 nm
prograns. (Chen, WB.; Shields, T.S.; Cone,
opVangx Maahims G¥plaaudanDevices)s Datepasanalyzd unery:hcr@oft Excel

ﬂéF%%@bF 38 Phisth 306fme 0|nge§%ﬁnﬂfﬁ}%8%5?§6 /eofiRlD

ANalyticel Bathefisthl/1©98, 0o6( 9492S1eekGoUduina ot B%gm@r e
housed two _ per cage in a rodent room Room

Chemiina t1l§3r9@ \Z@g ﬁﬂ M ai ned at 64-79 degrees and
' e 12 hrs

y day, mce
wer eMataeshele €87bl6 trhlees(gum/weelo oid ffbom ACEG) werertmused two

tedsbctaneo sl t h hal operi do, |
p@'il‘lf?ﬂf 'nlal‘)(;J 1 ’Thg%%%/m\r/ﬁme@‘%%%é)i"’élﬁl’Ea'ﬁﬁ'ﬁegﬂﬁéﬂ 79
it / t
d%@g}agg %‘#19_ rgjngﬁ /oﬁtg_fm 794 Qné%érﬂqaﬁhﬂﬁ ‘) acggﬁrg n@hwéh?s dark

e mce were t
cyetereOrathesstudy lday amnies wer e traaserreahid theaudBoermnlbesnice

| at. t b d .t h [
we ot SHB6 ErRouEh W) haIcPea AL i adt 1A E2EPinermio
mBté k9 0. 4% aBRAHBEId, lh@ﬁ/dﬂhted‘féd?ﬁrﬁ‘g/@nli’v%h@\@lﬁ“fé)aﬂ veRicle at
saline, sonicated to obtain a uniform suspension).

1.51e0/HDc &.BneVkg.t enmicawede then pleced o Hieic gee sagds with
ac%%% ¥ v&a%?“@ﬁ? rfo&ﬁldS(s ﬂ'ﬁrgut m%th%Wth frb%gavﬁé%ec%rgﬁ?%b?%g%th

al epsy 't est WwWas per
veg\ialei (Q.BW Tm@ﬂaermsélnw@)%nmﬂpcsmddmo aRj/kg, mSkag

mce were placed on the grid and given a few, sec
<C?@P§emﬂﬁe1er@ml raﬁaeﬂmer&.m%ﬁﬂ 138 iy salings %@%@@9 gbtpin

= 1 DS en YR Er 00k pSUS B T TRSageE n
acaass theiaten amabodd. t1yh®um&ﬁ®msratdmn dbeaugamlapsyr test was
perllf%rnswléhef&expetrtl\égls metal %'fee grid (1.0 cm squares) was used for the test.
The mice were placed on the grid and given a few seconds to settle down
and their immobility time was recorded until the mice moved their back
paw(s). The mice were removed gently from the grid and put back on the grid

and their immobility time was counted again. The measurement was repeated

three times. The average of three measurements was used for data analysis.
Compound 70 showed 87% inhibition and compound 3 showed 90%

inhibition of haloperidol-induced catalepsy when orally dosed at 10 mg/kg.

Table 5
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three tinmes. The average of three neasurenents was
used for data analysis. 30 Conpound 70 showed 87%

w0 pivshizshon and conpound 3 showed 90% i nhi bi t PONUSE003/031471
hal operi dol -i nduced cat al epsy when orally dosed at 10

ng/ kg. Table 5 3g—VFT2ﬁﬁ5Tﬁ425ﬂU—PCTTtEF003/031471

Ki (nM No. A2a ARa |Al  bi ndtifitMant agonilst ant agoni st
function function|NP @2 64723377 $2. 98 2.032 6.868
5.32 3 0.26 0.0066 |0..288| 4a#}. 885 A163 {15.57 5 5.355
9.64 27.1 6 3.9 @4. §bintingfehtagénitt] deddnié| 6. 89 8 58. 41
5.5 11.59 9 20.82 4.85 7]6%%hctid; GurictiGn 109 1.2 11
8.85 1.63 2.47 12 33.49 B2.52 1y2.3 13{5.16 35.59
10.35 14 2.19 0./59 [A46 | 183R7 28 62988 {(B. 46 16 1.75
0.169 5.22 17 6.3 §7.14 [111.29 |18 317.j95 >3000
188.99 19 110.73.20_ @82 6468 o0 (5.3 126 0.91 21

0.376 0.053 3.51
3 | 0.26 0.0066 0.288

0.885 2.63 15.57

N

5 | 5.356 9.64 27.1

6 3.9 4.56 16.44

71 0.26 0.49 6.89
8 | 58.41 5.6 11.59
9 ] 20.82 4.85 7.69
101 6.1 0.109 1.2

11] 8.85 1.63 2.47

12| 33.49 | 32.52 172.3

13| 5.16 35.59 10.35

141 2.19 0.59 3.19

15| 3.23 0.258 3.46

16| 1.75 0.169 5.22

17| 6.3 67.14 111.29

18 1317.95| >3000 188.99

19 1110.73-] 20.88 21.64

201 0.05 0.126 0.91

21| 0.376 0.053 3.51

221 14.16 0.055 2.75

23| 13.58 0.55 1.47

24 | 30.32 | >3000 5.99

25| 172.85 5.69 17.44

26 | 34.57 0.88 3.13
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22 14.16 0.055 2.75 23 13.58 0.55 1.47 24 30.32

>3000 5.99 25 172.85 5.69 17.44 26 34.57 0.88 3.13
w0A800A042005/ 042500 PCT/ US2003/ 031471 27 146. 82C6&S2H3/031471

>1000 28 48.9 3.53 5.86 29 20.95 1.42 4.27 30 31.55

10.15 4.05 31-140.68 1522 17 5 32 3.55 0.634 9.89
4.37 0. 052 2. 3311 ¥0.5 SR 300 (136 2,34 0,956
575. 43 53000 | 481 4ts0 > 385 g S8B00l 43 39.9 3. 68
éb.sgﬁ 230.3'1?13:‘%’ %2395741?3,\,. ,eo%,ébf'v:?&os%go 3(13000
g?zgléégggo. 13,419,93 | 5080./15,41. 3 94.24 51 36.81

. 311140.68| 15.22 17.5

32| 3.55 0.634 9.89

33) 0.175 0.34 0.021

34 1560.13

35! 3.49 0.265 7.09

36| 4.37 0.052 - 2.52

37| 2.86 0.143 3.07

38| 2.34 0.956 9.44

39| 4.92 0.926 2.31

40 {2720.46

41| 88.01 575.43 >3000

42| 118.2 782.18 >10000

43 ] 39.9 3.68 2.34

441 3.93 0.208 7.4

45 4.0’i3 0.005 0.016

46 | 60.56 | 490.14 32.54

47 [1076.76

48 | 470.84 | >1000 >1000

49| 51.12 40.13 119.03

501 80.15 11.31 94.24

51| 36.81 3.26 32.92

52| 94.41 18.33 107.17

53| 64.15 14.25 40.82

54| 40.79 3.19 19.56

551 32.82 5.84 19.86
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52 94.41 18.33 107.17 53 64.15 14.25 40.82 54 40.79
3.19 19.56 55 32.82 5.84 19.86 39 WD 2005/ 042500
WERSEB003/ 031471 56 25.72 6.81 25.76 57 34.PCT/1S2098031471

39.29 58 30.65 11.65 60.99 59 40.79 7.94 34.11 60
34.29 61 29.83 2 [58.39[63 0.59 0.000Z|0.18 64 13.09
0.138 4.61 65 5/A6.[/45.2244. 981168. 26.7664| 4. 21 0. 069
15.59 67 13.4 0,618 4.3Y 68 7|59 0.73/34.84 69 2261
90. 16 >1000 70 [$H78934044 25933| 29297.[P4 3.39 2.42

72 12.64 2.54 6.24 | 73 4]925 0.06 9.7 (V4 14.67 5.7
7.28 75 23.72 1381 YWY 1765 38, 68992 113 >500 77
6.254 0.68 >500 | 74 17.6H 1.58 500 79(8.03 12.48
>1000 80 69. 08 [15913#).#%5| 9d.9431|.2341% 29 03 33. 63

| 60| 34.29

61 29.83

62 | 58.39

63| 0.59 0.0002 0.18

64 | 13.09 0.138 4.61

65 | 574.71 | 244.96 163.36

66| 4.21 0.069 15.59

67| 134 0.618 4.37

68| 7.59 0.73 34.84

69 | 2261 90.16 >1000

70| 9.80 | 044 | 2013
71| 17.24 | 339 2.42
72| 1264 | 254 6.24
73| 4.025 | 0.06 9.7
74| 1467 | 57 7.28
75| 2372 | 151 | 78.33

76 | 33.03 22.13 >500

77| 6.254 0.68 >500

78| 17.65 1.58 >500

79| 8.03 12.48 >1000

80| 69.08 15.86 55.99

81| 228.7 29.03 33.63

82| 20.24 1.36 20.58

83200.06 | 74.87 117.05

84 1173.98 | 24.71 27.42

40



82 20.24 1.36 29.58 83 200.06 74.87 117.05 84 173.98
24.71 27.42 40 WO 2005/ 042500 PCT/US2003/031471 85
wG0sHR2586 244. 07 >1000 39.26 87 98.93 39. 45 PGD0S2088031471
129.6 48.87 >300 89 5.85 1.12 11.16 90 202.17 57.7
>300 91 208.32 22.07 14.67 92 38.82 13.9 32.88 93
64.05 23.57 104.31 94 49.55 >1000 35.99 95 338.13
>1000 110.22 96 48.55 10.[08 52.45 41 WD 2005/ 042500
PCT/ US2003/ 031471 [ 8€| MR | What ils claingd is: 5 1. A

conmpound having the structjure of {Fornul afl or Il X R2
\ XR RN2s 86 | 244.07N RA0G® |NFE®-26Eqnnmul a |

Forrmula Il 10 or & pparmadeutical{ly accelpt abl e salt
t her eof , wherein _ég RP3ils Weddedt %y o t he group

consi sting of

88 | 129.6 48.87 >300

89| 585 1.12 11.16

90 [ 202.17 57.7 >300

91]208.32] 22.07 14.67

92 | 38.82 13.9 32.88

93 | 64.05 23.57 104.31

94 | 49.55 | >1000 35.99

951338.13 1 =>1000 110.22

96 | 48.55 10.08 52.45
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W piosomabd y substituted aryl

(i) -COR5, wherein R5 is selected fromH, optionally
substituted Cl.8 straight or branched chain al kyl, 15

aryl al kyl ; wherein the substituents on the al kyl, aryl
and arylal kyl group are selagingd from Cl_8 al koxy,
phenyl acet yl oxy, hydroxy,halogen, p-tosyl oxy,

nmesyl oxy, am no, cyano, 20 carboal koxy, or NR7R8
Whedtds elaffiedlist R8 are i ndependently sel ected fromthe
group consisting of hydrogen, Cl.8 straight or

- branched chain alkyl, C3_7 cycloal kyl, benzyl, aryl,

or et P peha B S SRR Rl B |

is as defined above; (iv) cyano; (v) -CONRORL1O

wherein RO and R10 are |ndependently sel ected fromH,
Cl. 8 strapot R
cycl oal ky i f jpoogonet hyl, hydr

R?acyl , 30

al kyl =clge ¥yl , arylﬁ y<ary Bt.eroaryl
and heter ocycl YN=A2 V\D 2005/ 942500 P 03/ 031471
wherei n the al kyl, cloal kyl, al koxy,ra&cyl?

al kyl car bon¥l Sar bdxyl, ar yI al kyl , _ar la Hdeler oar yl
and het er ocV @81 groups may be subs ‘?r["é dd with

carboxyl, alkyl, aryl, substituted aryl,

heterocyclyl substituted heteroc cIyI 5 het er oaryl ,
subsw&@p@@rrﬁ@@@at&@#y|aCCﬁ9mb&<§ﬁ%t Q€08 Whelgii onani de,
sul fonyl, hydroxy, thiol, am no, al koxy or arylalkyl,
or R9 and R10 taken together wWth the nitrogen to

whi ch(a) heyRaisseletiadfezmfibe greup ebesistingloé or
heteroaryl roup

strai ght off br ar%(ﬂé ‘&ﬁ% %ﬁhaﬁgg}al%tgg%tﬁ hUtOSFO” ]"V

substituted C1.g straight or branched chain alkyl,
optionally substituted aryl and optionally substituted
arylalkyl;
wherein the substituents on the alkyl, aryl and arylalkyl
group are selected from C4.g alkoxy, phenylacetyloxy,
hydroxy, halogen, p-tosyloxy, mesyloxy, amino, cyano,
carboalkoxy, or NR;Rg wherein R; and Rg are
independently selected from the group consisting of
hydrogen, C1.g straight or branched chain alkyl, Ca.7
cycloalkyl, benzyl, aryl, or heteroaryl or NR;Rs taken
together form a heterocycle or heteroaryl;

(i) COORs, wherein Rs is as defined above;

(iv) cyano;

(v) —CONRgR1p wherein Rg and R4 are independently

selected from H, C4.g straight or branched chain alkyl, Ca.

7 cycloalkyl, trifluoromethyl, hydroxy, alkoxy, acyl,
alkylcarbonyl, carboxyl, arylalkyl, aryl, heteroaryl and
heterocyclyl;

42
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wherein the substituents on the al kyl, group are
selected from Cl_8 al koxy, phenyl acetyl oxy, hydroxy,

wh 20069300 p- t osyl oxy, nesyloxy, am no, cyano,PCT/US2003/031471

car boal koxy, carboxyl, 15 aryl, heterocyclyl,

heteroaryl, sul {gpykin thglegiq%l éyé?délki}l' Qlako‘%g/j a%‘?@ylcarbonyi,

wherein R7 and R8 are as i med above;

selected fromt hertglwumrylaﬂgnl saryh@etffroamham:hheyerocyclyl
substituted ti,onal | y. sub tJtut

optional |y subsﬁf‘%/‘ﬂﬂ% ay b%%wé%g‘éwsw'ﬂ'bﬁ? ‘??é)ﬂi ?I’kyl aryl,
substituted het I

&3 7 cycl oal kyl %D8§th'té’c7 Exqﬂé%@ch%@‘l sbb%@t@t‘é@sﬁétb%@ﬁlyl
al kyl sul fonyl , hateyrbscylfsut;dmutadweﬁemocarylChyéroxamlc acid,

al kyl thi o, or -NR24R25 erein 4 and 5, are,
i ndgpendent ly sé&l @?%’@'W&H\ﬁ I%d@xgt Fﬁ?biﬂm'&o alkoxy or
branched chain %Wéﬁkxl %"rﬁgaér{ﬂ/hm t@ﬁeﬁ to%eﬂ'léia\blmlth nltrogen

car boxyal kyl , éteroaryl, terocycl
R24 and R25 taktaafmmaxgethwrarwaﬂachbd fom‘ua bgmfof:w:lmat

heteroaryl or heterocyclyl group, (c) R3 is fromone
to four groups ﬁﬁg% ﬁ'ﬁ@ﬁ%’ﬂ? selected fromthe group
consi sti ng Pt|8b{§iryp§i%t|tlh@lj%1 gcétaﬁgﬁi bﬁbﬁéﬁcﬁéd chain

branched c |n a , “aryl al kyl _7 cycl oal kyl,
Cl1_8 al koxy, cyalky]; Ci1- 4 car boal koxy,

trifl uoronethyl C18 K f

hydr oxy,  tri 11 SBEEHEA x%/%?@fe%%y 4 48 9Pl corclle 4 setected
heteroaryl, andfroheCgk@ hez\;\%ﬁ@é& ﬁ?dw&y, halogen, p-
2005/ 042500 PCT/ US2003/ 031471 erein 1 and R12 are

i ndependent | y sEISY Q¥ NTEYIAXY, aNin0.&yaNPaicghpoalkoxy, carboxyl,
branched chain W ,
car boxyal kyl , Qlef, l%%tefcfcy Q)rl Wéteg_)%gyl ﬁmf%lﬁ%lbycby allgllthlo or
R10 and R11 takBiR;Rggdidrein Ry bhdtRyear® as defiped dbove; a
het er garyl _or heteroc cIy grou - NR13 . erein,
R13 | ®)sel BeiwtelpFis %lrtgseqa% Canﬁ_g?ﬁ%gﬁ%lémma@v substituted
sel ected Ty BpHsRIRNsuRtiYed FYPebtibnimd sabkiitutedl- 3
heteroaryl, optionally substituted heterocyclyl and optionally
substituted C3.7 cycloalkyl, C4.g alkoxy, aryloxy, C4. alkylsulfonyl,
arylsulfonyl, arylthio, C4.g alkylthio, or -NR24R25
wherein Ro4 and Rys are independently selected from H,
C1.g straight or branched chain alkyl, arylalkyl, Ca7
cycloalkyl, carboxyalkyl, aryl, heteroaryl, and
heterocyclyl or Ry and Razs taken together with the

nitrogen form a heteroaryl or heterocyclyl group,

(¢)  Rasis from one to four groups independently selected from the
group consisting of:
hydrogen, halo, C4.g straight or branched chain alkyl, arylalkyl,
Cs.7 cycloalkyl, C4.s alkoxy, cyano, Cq4 carboalkoxy,
trifluoromethyl, C1.g alkylsulfonyl, halogen, nitro, hydroxy,
trifluoromethoxy, C4.g carboxylate, aryl, heteroaryl, and
heterocyclyl, -NR11R12,
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al koxyl, carboxyal kyl, aryl, arylal kyl, heteroaryl, 10
heterocyclyl, RL5R16N (CH2)p-, or RI5R16NCQO( CH2) p-,

wob@sei2s0R15 and R16 are i ndependently sel ect eRICT/US20034)31471

10

15

20

25

30

OH, al kyl, and al koxy, and p is an integer from 1-6,
wherein the al kyl v@TGDHIID RaYarkER sUded Iﬁdép%%d@nll? selected from H,

carboxyl, al kyl ,. Substituted ary
het erocycl yl , sub@tﬁ!?ftﬁ?@m QBbFﬁé’tCé\Qﬂ:?Bﬁmlalk}’ieﬁeﬂafkyw(}w

substitut ed heter 3’ ulfo am

sul fonyl, hydroxy, %éllgfl E%F,gg g'?lj %tg

and R14 taken t ogustbrcysiyl br Rn@an@ﬂhqakénfl%éfhér wnth the
car bonyl contalnlnEQhet rocyclyl group;

sel ected from thél! ¥oh3ihaterqayt Ohyate@geyclylcgroep,
20 straight gR.be hed chain al kyl, benzyl wherein
the al kyl and jenz y groups are optionally

substituted with vineeir Ripisscls@pdsroel I8dredeh fd?fﬁll@fl -ahd Ryg is
cycl oal kyl, C1-8 al kox 4;: cyang, Cl-4 carboal ko

trifluoromethyl, f lséiecée ey Budrogien. alkd Qg@iltuiﬁda?nlbz'lo Ci3
hyd , 25 tri a
oy, 28 L1 RGO I SRR

wherein R17 and R]a@eracyaclyln%mﬁdle@Hy)&i&ig@%El%mg?)(‘CHg)p,
a

hydr ogen, and optlona.ll ubsti tut ed
a¥y| ) 30 and (e)'greid @@Ef’%us ‘?’ﬁ)'{'ﬂd@@@ndéﬂth’ sejexted from H,

CHOH, CHOR19; or o ‘Mb@(ﬁve Rinfd g -6,
are sel ected from opt i ongﬁé bgtﬁ%j?ut'ﬁ% 51 @ rﬁ%}'ﬂ
strai ght of branwh]@dmol‘tberaallalllgyd)upm:eybersmenﬁéd\»o@th carboxyl,

2005/ 042500 PCT/ 03/,03147 bsti tuents
al kyl group are é@p/g@{)éld W?%lj‘}ﬁ"‘éfu%ryé’l 'R%B@\?OCYQ?\\E}d?étk%}'tmed
hal ogen, ani no, R¥RREcyHy lvﬁlﬂfs%iuﬁkeﬁa?et@%%rx

are i ndependent | elected fro he group consi st
:of hydrogen, C%NT%@W ghid, §ulf<bmeﬁn¢he,dstdfmyh deky, thiol,

c3-7 cycl oal kyl I eter
NR22R23 t aken t oaglggggﬁﬂém%ﬂgp’ or l$13 andOIQ taken together with the

carbonyl form a carbonyl containing heterocyclyl group;
(d)  Rsis selected from the g}oup consisting of hydrogen, C4.
straight or branched chain alkyl, benzyl |
wherein the alkyl and benzyl groups are optionally
substituted with one or more groups selected from Ca.y
cycloalkyl, C1.g alkoxy, cyano, Cq4 carboalkoxy,
trifluoromethyl, C1.g alkylsulfonyl, halogen, nitro, hydroxy,
trifluoromethoxy, C4.g carboxylate, amino, NR+7R1g, aryl
and heteroaryl,
-OR17, and ~NR47Rqg,

wherein Rq7 and Rqg are independently selected from
hydrogen, and optionally substituted Cy.¢ alkyl or aryl;
and

(e)  Xis selected from C=S, C=0; CH,, CHOH, CHOR4g. 01
CHNRz0R21 where Rqg, Ry, and Ry, are selected from optionally
substituted Cy.g straight of branched chain alkyl, wherein the
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het erocycl e or heteroaryl; with the proviso that in a
conpound of Formula Il when R1L is a cyano, then R2 is

woedospkesoyl . 10 2. The conpound of claim 1, forPemius20p3/031471
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wherein R4 is am no. 3. The conpound of claim1,
formula I, or heteroa

wherein is aryl ., .15 4
The corrpoun&ugfst”é’le&rétzﬁ'ﬁm SrYLEOYR ar?\ﬁ@i%ﬁtﬁd oM L1.6 alkoxy,

aryl or het ; :
wherein R2 %gefu yIhal E&@?,ﬂ%ﬂ?ﬁﬁl\lﬁz%’i{&r\ﬁ%ﬂem Rzzand
conpound of Rgk armﬂtjepdrrﬂeetlp s%dt&d@fmaheweupiomnsnstmg of
R5-is 20 selecgted from qpt.i onal sbS|tute
strai ght or Y 599.9%(91&%&]"\9 ta‘Perﬁ/a”C € (ﬂ?@&ﬁ@%’ydoa'kw
Adaim1l, whiy
dl pyri m din. %Hlesa?%%@ét@% Wr?'@l;{un ﬁ?ﬂé’ﬁ‘f@énéih%rfroma
which is 2- aelerocyclphmmwltenotmdﬁno[l 2-
d] pyri m di n-5-one. 9. The conmpound of Claim 1, which
i s 2-am no-4-thiophen-2-yl- 30
[ ndeno ] \
aen [ixﬁthv\lﬂg ﬁ%@lba‘tﬁ%t?nngéog&% 89’@& ﬁh?(}lﬁﬁl?gﬂ!’%é?{ R is a cyano,
|ndeno[1 2- thery R dohplemyle. 45 WO 2005/ 042500
PCT/ US2003/ 031471 11. The conpound of Claim 1, which
s 2,6-di am no-4-furan-2-yl
' Qdenoﬂ'ﬂie%o‘?ﬁ\;&yﬁddbethEnﬁ*lo'F&muléZl vﬂ@eﬁf?ﬁ?@iéﬁﬁnéf
Caimi1, which is 9H-|ndeno[2 1-c] pyri di ne- 4-
carbonltrlle 3-am no-1-furan-2-yl-9-oxo-. 13. The
npou of Jaiml, whigh,is . . ~ :
P aehs EortedirRl o1 et fordauia hhareinRas anl or heteroaryl
3 am no- 1-furan- 2-yl - 9- oxo-, 2-di net hyl ami no- et hyl
ester._10 14. The conpound of Claiml, which is
oft i ndéh@[@mp@arpi/ai @lﬁtﬁ'é-MfOmed%r'ﬂ)oWDﬁthn &eiig aryl or heteroaryl.

3-am no- 1- phenyl - 9- oxo-, 2-di net hyl am no-ethyl ester.
5. The compound of claim 4, wherein Rg is furyl or substituted furyl.
6. The compound of claim 4, wherein R4 is COORs, wherein Rg-is

selected from optionally substituted C4.g straight or branched chain
alkyl.

7. The compound of Claim 1, which is 2-amino-4-furan-2-yl-indeno[1,2-

d]pyrimidin-5-one.

8. The compound of Claim 1, which is 2-amino-4-phenyl-indeno[1,2-

d]pyrimidin-5-one.

9. The compound of Claim 1, which is 2-amino-4-thiophen-2-yl-
indeno[1,2-d]pyrimidin-5-one.

10.  The compound of Claim 1, which is 2-amino-4-(5-methyl-furan-2-yl)-
indeno[1,2-d]pyrimidin-5-one. ‘
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15. The compound of Caim1, whichis
9H i ndeno[ 2, 1-c] pyri di ne-4 15 carboxylic acid,

w@2@siosshe f ur an- 2-yl - 9- oxo-, (2-di met hyl am no-BET/US2003/031471

met hyl -ethyl)-amide. 16. The conpound of Caim1,
wRifch 'me%m S@ﬁ@b? daﬁmywmbm% 2.6 éi%m%}d-hﬁa@m -
3-ani no- I-furan- 2-yl -9-oxo-, (2-di met hyl am no- et hyl

20 net h}delm[ﬂﬂed]pyﬁimltﬂhe&nﬂq:;ound of daim1l, which is
9H- i ndeno[ 2, 1-c] pyri di ne-4- carboxylic acid, 3-am no-1
-furan-2-yl-9-oxo-, 1-nethyl- pyrrolidin-2- ylnethyl
eqher. The c"o3n ?uuﬁ’c!‘sabmﬁr'ﬁ '1CWh|&Pl§0@FIllh68Ho[‘20m@]pﬁld"r% 4-
t he conpoun claim1 and har maceut i cal

accept abthonitile,iamine- 1-mrm§t2*r<y 9edxa-r eat i ng a subJ ect
having a disorder aneliorated by 30 antagoni zing
Adenosi ne A2a receptors in appropriate cells in the

S ec [ d i -4-
B e Al DL e M g o

claim marmmazmba-enﬁso{l -RCANtdSpB93IX0312- dimethylamino-ethyi .

~ nmethod o preventing a disorder aneliorated by
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ant agoﬁ? "'ng Adenosine A2a receptors in appropriate
cells in the subject, conprising adm nistering to the
subj ect a prophyl actl cally effective dose of the

céﬁpoufﬁbeofompwnﬂ of Eilzine, phiclets 9-inderelgsbglrmidined-
5
by ant S g%'g%fd,ﬁg»eﬁ%gﬁcg;@ggﬁw - GhS0 8 A8 iy ester.

appropri ate ceI I's in the subject. 21. The nmethod of
claim19 conprising administering to the subject

t ﬁ%r ag@bﬁlc@&wwlﬁr Op iRy 1 avhiehis 9/ dnderelly C]Ryi%"tﬁ"*‘
The nerRORGHE bFE: 3 SRiGETRARE2 3R 0 8- Bntbthy fming--

subj ecethyltdtaylvaenidiecal | y or prophylactically

ef fective dose of the pharmaceutical conposition of
Claim18. 15 23. The nethod of claim19, wherein the

04§01 deheiconibAlRIY SHEXSREH alvhich is 9H-indeno(2,1-c]pyridine-4-
carboxylic acid, 3—amino-1-furan-2—yl-9-oxo-, (2-dimethylamino-ethyl)-

methyl-amide.

17.  The compound of Claim 1, which is 9H-indenol[2,1-c]pyridine-4-
carboxylic acid, 3-amino-1-furan-2-yl-9-oxo-, 1-methyl-pyrrolidin-2-

ylmethyl ester.

18. A pharmaceutical composition comprising the compound of claim 1

and a pharmaceutically acceptable carrier.

19. A method of treating a subject having a disorder ameliorated by
antagonizing Adenosine A2a receptors in appropriate cells in the
subject, which comprises administering to the subject a therapeutically

effective dose of the compound of claim 1.
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di sorder or a nmovenent disorder. 24. The net hod of
claim19, wherein the disorder is selected fromthe

wWQ@QRoognespo consi sting of Parkinson's D sease, PCT/US2003/031471
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Huntington's Di sease, Miltiple System Atrophy,

s2hi 1 AR BB/ R 8L Rl Brat S SftacEing
the di peleflesineA2a ﬁ@dégﬁﬁgeum@pﬁg%te&ndiiﬁmeismaj@ﬁ:t,a

novenment disorder._ 26. The net of claim 20, wherein
t he di sempesingsdsainristasing foihea siebiegt @ prorRlylastiaaly £itsctive

e o L B, A0 g o
30 Di seqsst artitibetedi foccddgeatdisordef @meliorated by antagonizing

Adenosine A2a receptors in appropriate cells in the subject.

21.  The method of claim 19 comprising administering to the subject a
therapeutically or prophylactically effective dose of the pharmaceutical

composition of Claim 18.

22. The method of claim 20 comprising administering to the subject a
therapeutically or prophylactically effective dose of the pharmaceutical

composition of Claim 18.

23. The method of claim 19, wherein the disorder is a neurodegenerative

disorder or a movement disorder.

24. The method of claim 19, wherein the disorder is selected from the
group consisting of Parkinson’s Disease, Huntington's Disease,
Multiple System Atrophy, Corticobasal Degeneration, Alzheimer's

Disease, and Senile Dementia.

25. The method of claim 20, wherein the disorder is a neurodegenerative

disorder or a movement disorder.

26. The method of claim 20, wherein the disorder is selected from the
group consisting of Parkinson’s Disease, Huntington's Disease,
Multiple System Atrophy, Corticobasal Degeneration, Alzheimer's

Disease, and Senile Dementia.
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