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Applications This application is, a

continuation-in-part of co-pending application Serial
ARYINGDENCGHE REENES RNDf AR B ANOENOSERMINDNSS 27 TEOOR USRS ADENOSINE A22
RECEPTOR iNTAEAE®Nn- 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

of the Invention This invention relates to novel

Efyb4ia0nRd (4 REFnaRhdplicigig denopyri m dines and

uses. Disorders
t r exhizdapplitiation pis e eohtduatiormm-pare of aoepmmﬂngleepphcdmm\eSerial
neurod enerative _and npve 29({(il:%)sorders anel.i or

. h%ifiRe apSrpiemeengs, éﬁl@lgtp i aggntmuatlon |n part of
S f
10 E@ %%éﬂ‘#”gpﬂ loghi Qe NG, 129389 10 O3 AyJ¥ Ay 2002, both o
whichenkeiinedrpyrated iheeein 2 refdrescen thin t he body
Adenosi ne exerts its effects via four subtypes of
cell- surface receptors (A, A2a, A2b and A3), which
rotein coupl ed receptor superfamly
1884 the %’Ernal of Biological Chemstry, 1992,

\%/I??I ﬁﬁ&hhvelﬁﬂlo%ﬂam toconeéathdelhowrid)n@/s éndrot ein,

I a an t t

15 S g T e S BB orcers
‘ fr?aﬂéﬁ%rﬂﬂér gf&i/eglltéc?bsiﬁ lthés n%'&bgﬂ:ﬁﬁlnd%%&hdé%eb'ﬁ@degeneratlve

riatum and nucl eus ccu ens, noderate to high
aerd elovementfdisomieys autadiocated ttw@maganamgsAdam{sme A2a
hi pg&ramus etc regions) (Rosin, D. L.; Robeva, A ;
Guyenet, P. G ; Linden, J. Journal of
Conpar ati ve Neur‘ol ogy , 1998, 401, 163). 35 1In
20 peri pheral tissues, A2a receptors are found in

g%gllo‘ﬂnqd of l.flﬂl%tﬁlt@ vascul ar snmoot h nuscl e and

et Turm ( GessT, Varani, K ; Merighi, S ;

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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1 WO 2005/ 042500 PCT/US2003/031471 Ongini, E.; Borea,
P. A British Journal of Pharmacol ogy, 2000, 129, 2).

WA bmws/082500 atum i s the main brain region for theCT/US2003/031471

reg.ul ation of notor activity, particularly through its
Ongief,\Et Boned,rRnAdBpésh deurgiat ohBhesnacdpoyi 2000, g R&- The

SRS Rbgeei P FeoinB febed g o RR BivhEn s
%ﬂi&ﬂ%ﬁg ‘fh:gf@%‘ ifs iAneRATBN (TRt -dofanfihBrdi®Aeufdns @lginating in

a receptors are co-localized with dopam ne D2 )
thecepstartia nigumgHse sinigtum is o majen tasgetoftbe dopaminergic

SE e ToprS iR ORI i the

%g%@ferﬂﬁ,{@ﬁ%fﬁeﬁﬁgrs”aﬁe Eldcatiked AithRlopaiainerD2 recdptors,

' _ rain Research Ml ecular 10 Brain .
Regpstind anliagiridnt sitesBy thewtegtion efadenasineand dppamine

shown th ctivat.ion a .

Sosabhahe 5y e & o BRI SES58, Piertun,
RPAS FS%BCRPA. EAZRHleF, < ANt RefRG LS. M. Briie Resiciapch Matecular
beert denonstrated in striatal nenbrane preparations

Bifain RescFah, 92514, #86).Eul er, G ; Johansson, B.; 15
e

Fr edhgl . B.: . ' Of [

A adogUtcis sk atRs e BT A G faus br ARa rBagtors
b9Bées 8% bR afmityafiD2agbhist tdthei meeptoes) ThisiDis and
after transfected wth A2ag2

A2aRerecgploiEricgpior interagiiane m%gdéqﬁﬁym Rd%n%'ﬁétrét%@y@ @tr@'_{bi

Vi £, J ” ! : eqn R -
Relliiaha arepRirionagt =54 els, £ YGPEEE, 6. Johansson, B
W@?Jh@&ﬁ,OBO B:. cRlxe) Ik Fradeedihigalod te Nationpt Acadersy 0§ Seiences
c?fgtbg orgjlj@?c;]St;tgg Séf tAomgr?cnae,f1|9%l1?|88?f75§§)t 5’5 wréllda%%rﬂbrrlgﬁl%f:cen
1@4;’egpé%é|{5§ér‘§‘s}fleét‘é'd%ﬁﬁﬁ‘¥\z%ﬂaﬁd Erore DRI, 14l Felrel, SdDalal,

various species, including mce, rats, and
AD Fatgdreunide R, A KFuxéuk o Manegnt; D.; Agg@,f M. Jouinahah

. Journal , of r LStry, Q !
ot AR o 0 ot 12
Rkepiss Udig hon drausonigbicbas o beneficiabetiectsds slopaminergic
sensitive to notor I ngal rment. and neur ochem,cal . -
w0l MRFP{ eyt & phspysdet bdetiaty OBXHinpsipsiuced PD in

en, J. .F. ;. KoL P e : . 1 .
e snggivingHoir micg Fagpao fpofieysRia, K KuiSkawa, M.
KoyarRasSagolvina Ny, Jeumnal ScNearachehtistdy, 20024.80) @62hal
of~ Neur osci ence, 2001, ., 21, RCl4%i) . .
Furthermore, A2a kriockout mice with genelic blockade of A2a function have
been found to be less sensitive to motor impairment and neurochemical
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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30 In humans, the adenosi ne receptor antagoni st
t heophyl I i ne has been found to produce benefici al

we@bdososs00 n PD patients (Malty, J.; Stone, T. RIT/US2003/031471

Journal of the Neurol ogical Sciences, 1995, 132, 129).

W\Bé@ﬂil?m Cylditzg CeM.; SpeizdgF.cE pYVillatt, W LGiyAl’ﬂ@s shivenrology,
that high caffeine consunption nmakes le I ess

14064, )506 @%éveﬂ%wnaw, CASIRSINEDAZA, reCtZPiQh& cl;t,ersway providea

:'g% Eéxss'\qf ﬁitl&gﬁa%rﬁgﬁyg%ﬁ?é@%gp ;c}T/aHé@? %E%ﬁ% .o nglnl,

\K.; Morfspud A. Efmé‘digJTl@@Bapeuﬂethgé& 2660),4I613$)umry

,aden05| ne Al a receptor bl ockers may provide a new

cl ass of anti parkinsoni an agents (Inpagnatiello, F.
Bastia, E.; Ongini, E.; Mnopoli, A Enmerging
Therapeutic Targets, 2000, 4, 635). 5 Summary of t he
Invention 10 This invention provides a conpound havi ng
the structure of Fornula | or Il RZ XR2ZR3RI / | N
Rymmaw efthg Inyentiedr rula | Fornula 11 or a

phar maceutically acceptable salt thereof, wherein 15
(a) R is selected fromthe group consisting of (i)

- CORhis inbertimpravides ssedrapbend haomgtheantiotmal dfyFormula | or I
substituted Cl1_8 straight or branched chain al kyl,
optionally substituted aryl and optionally substltuted
20 aryl al kyl, mngreln the substituents op the al kyl,
aryl and up are sel gt ® R
al koxy, p ylNoxy, hydroxy,
p-t osyhoxy, Thesy oxyfqan1no R4

NR7R8 wherein R7 MTT({ R8 are 25 |ndepende (' sel ect ed
fromthe group consi &y ng of R{ NH
Formula | Formula Il

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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_al koxy, acyl

hydrogen, Cl_8 straight or branched chain alkyl, C3_7
cycl oal kyl, benzyl, aryl, or heteroaryl or NR7R8 taken

wo oensnsoo f orm a heterocycl e or heteroaryl; (iPQT/CORG)31471

wherein R5 is as defined above; 30 (ii) cyano; 3 WO

2005/ 04250(15 5>CT/ Lg;ség@%/(,;ce)ﬁ%g (Ri And Rgﬁ%am@g%gémw

RO and R o e i ndepe ect ed
strai ght or bransgiectedtm Hi,l (Eyj; straight or Brangbedadhiain alkyl, Ca.

fl
2l kyl carbonyl . GeURIRI R HORREHD oy alkeparapgY.
and 5 heterocyc'%&lc%@%&ﬁ@x 'éﬁéylalkﬁyﬁﬂfp%lfé'ﬂoaryl and

boxyl,
aryl, heteroarylhetorbdyetyr ocycl yl groups may be

b
ST het er ocyclyheresaie Pk ccieivl Gy Aty glkyRErbonyl,
heteroaryl, sub érba{(ﬁd {}ﬁélﬁgpaw hetBWHr?IW ﬁe@%@yclyl

sul f onam de, su am no,
or arylal kyl, ogroaﬁsmzaiy Becsxitmlhhﬂed mgétmbowlmlkyl aryl

the, nit whi
he:e eplocyr/glggnort et ?@8&%%5?‘8%{ggi Y(%‘)‘ 8 t,egﬂgﬁtpgpcyclyl
substituted Cl %eﬁéf@dr?h*su%m@ié’d]ﬁbﬁﬁoé‘@ﬁ'r@dr@léfﬁh ;acid,

wherein the substituents on %rou are
sel ected from @ul&nahmdgywl[{rbmdyh\)eééxw thiel: arpipgs alkgxy or -

hal ogen, p- tosylo on
car boal koxy, c ai/q{bj@?ryl ﬁ Rﬂg]?léer%ko%mwnth the nitrogen

heteroaryl, sul ft@%lchttﬂéy’lare attyhédicrm ahetdiBéie or
wherein R7 and R8 are as defined above; (b) R2 is

sel ected from t Heetgraangl @ew; st i ng of optionally

Coet o g oL o BB SRR T S AR fhenoa chai

substituted heteflegyclyl and optionally
wherein the substituents on the alkyl, group are selected
from C4.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:



25 substituted C3.7 cycloal kyl, C1.8 al koxy, aryl oxy,
Cl1 8 al kylsulfonyl, arylsulfonyl, arylthio, Cl 8

wa@bdoghadsom, or - NR24R25 wherein R24 and R25 arBCT/US2003/031471
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i ndependently selected fromH, Cl_a straight or

branched Chawaré Jsbllhalaf@' @'s'frié'ightG?b ancﬁ')gdeazf‘éxhcaillyl arylalkyl,

car boxyal kyl , het er oar and roc
R24 and R25 Ctlakeycltb@lggt Rars a/lkdnty tclyeno,nC1.5 ogeodioxy, a

Lo four. or odiLlsiseIEHGcha ShBbteticnloans wrd, bidia.
consi st ng qﬁﬂuammtaagﬁf@4@5%&%%40%%%@%@1 and

hydr ogen, hal o -8 straight or
aryl al kyl , hE?.erbowkyl ohJIqulR;z, Cl. 8 al koxy, cyano, Cl1.4

car boal kox , trifluoraonethyl sul fo
hal ogen, niyt ro, 3’136?'”%“@(\% 'ﬁlﬁo"i‘rg 5%/)% r&[y%elected from H,
car boxyl at e, aryIC1 %ﬁ?gﬁﬁbybrarﬂﬂ‘]@d% , t?p}él!kyl’ Caz

-NR11 R12, wherein R12 are in epen en
sel ected from H, cycb%(wma]bghyalbyl targn betatoahd, and

oyl hot or oar 1 ‘heRiocya 8 BRoATq Rio Ekanstariagith the
t ak t oget her wi [ f I
or het erocycl yl L ;&fﬁ"’éﬁ%@‘”@'ﬁ% Oy P TBIGrORGLET BRIUP,

sel ected fro ©6gaen or al kyl and R14 is sel ect ed
Cl.3

f hyd n, BbsL '
o e e aEr RESB St GRg i hvaBashuar ol ang Rusis
het erocycl yl, R15BloNed Fd? Rydr n%w@tq@@(;@m Bikyl, c:1 3

wherei n R15 and R16 are i ndependently selected fromH

OH, alkyl, and a@eRyl canboxyalieylaaryl, mrdglkyl, thederoand,
wher ei n the al kylhe%r%#?clgp ?’gieﬂ“@a ?)?ﬁ']\éh F\‘CO CHZ)D':

car boxyl, alkyl, ary

het er ocycl yl , subgtdremt R 20d Red ﬂmaﬁebahdem saleated|from H,

substituted hetey (ﬁ g/ll(yl and alkoxy, and p is an integer 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,

-OR17, and ~NR7R g,



hydroxam c acid, sulfonam de, sulfonyl, hydroxy,
thiol, alkoxy or arylalkyl, or RL3 and R14 taken

wo oensnsoo wi t h the carbonyl form a carbonyl ceeit/asnsesi471
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heterocyclyl group; (d) R4 is selected fromthe group
consi sting of hydrogen, ClL.6 25 stral ght or branch
chain al kyl, benmhergieRei and Ras &IKy) Wd@gﬂyﬁplected from

aroups are 90t OT5hdee Ui b4 By M BHRGRE A or ey
cyano, Cl.4 carbeglkoxy, trifluoromethyl, C1L.8 -

al kyl sul fonyl, hal ogen, nitro, hydroxy, 30
trifluoronmethoxy, Cl.8 carboxylate, am no, NRL7R18

5065/ 0l 00 e 5H £t L EaRs B, ot cifbRaeror .

i ndependent %NREM%&@Q’% Ry(pl@ﬂgﬁmm aa@@elmite@h@hi gptionally
substituted Cl

or ary and
sel ect ed fr§Hb@HQteCt£©ﬂ @mhqbamcﬁlkyl wherein the

S;H%gglzllym@%gt'ttﬁgﬁtst ﬂa%g&l Ef%“. g t oégétr%tgﬁg%@dﬁ-a alkoxy,

chain al kyl hyw‘myeheldgl@ﬁ amuhe] cyare)tos NhaRbﬁwhb@h Rz2and
group are selected fromCl 8 alkox

hal ogen, anﬁwar%m%’e” ﬁnF{Wﬂ@ée%ﬂ%Yh? @@Mpa%ﬂsi@'”g of

R23 are ind

consi sting g? 8% dgséﬂaﬁgﬁ %ag?hﬁta%grgrrg#gxlé r?é’d cycloalkyl,
chai n al kyl beﬁzﬂmqycheiarcbarm orkNaR@ﬂgg takepl tpgether from a

het er oaryl , or éRZS t ken together froma

het er ocycl e Gferﬁﬁ?( pANR eroiag/IW, th the proviso that in

a compound of Forrmula Il when RL is a cyano, then R2

is not phenyl. This invention also provides a

phar mavéhtthe zﬂrowecmbbatn inispompepndifiiprmutee liwlkermfy is a cyano,
conmpound anﬂgﬂ]%garna eut | aIIy acceptable carrier. 20
Thi s invent H?ﬂg 1des a nethod of treating a
subj ect having a

This invention also provides a pharmaceutical composition chprising
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




condition aneliorated by antagonizing Adenosi ne A2a
receptors, which conprises adnmnistering to the

wanbseasom therapeutical ly effective dose of tPEI/US2003/031471
i nstant pharmaceuti cal conposition. This invention

further provides a nethod of preventing a disorder
arrel | GoatErLigs eificrguna 1iang Pmibﬁe'ﬁ@@@ibmﬂi%w%@éﬁwfﬁ er the

b f
BeRhenRgiana g Su LBy BRbisBvaled Ba ek 6 ik fpbonism of
AhehBRikeAINAN1 RFAGIrBEeSbrg Ubsequent to an event
anticipated to cause a di sorder aneliorated

ant agBréfeimeg exibadisierds foBR1 pee 61GRs Wf‘r?f@lﬁ'eRs isoprR eptionally

5 SehsdfelescSos PeraobasaE A oAb, hierohe gl ghein s
é\_;@stﬁ@(tegr\x,.tﬁgadhy ?@Imqﬁgl gfo@p! agoni sts of the Adenosine

Al'a receptors that have denonstrated Potenc for th
ant agBmfemedfemAdélﬁwitaéorABa arapptiangly, gddreder oaryl and

f d
AL TN R 0. 5 T S pen
chai npadfeyed éﬂt@‘trﬁﬂ#ﬁé Yor{ﬂa?rrﬁlﬂldﬁé hgdveigenj Balo, hydroxy, amrno

, substituted with a am no group Preferred
10 telﬂbommemyi, albmstZIydr@YGﬁM eharwswe%&mm%k@ﬁc ains,

“ het |
Rl SR, A e,
Pr ef erd §Q>r§feb@d &meoatmnént; tHB comploudd rshyelle«xmfrohalhe group .

droxy, amno, 10 _trifluorone | koxy
rorpENds Shewsi iR abler)T @«ﬂ%bﬁ%}ﬂa@%. ns, Preferred

Subst MlE M8t abiythe &ﬁhgéﬁnﬁwsa e1edf ﬁfdﬂn&ﬁbrfenodvmga

preferr conpoun I's selected from
15 d¢dmpgunpy. . of conpounds shown in Tables 1 and 2

£ om The coarpeARg ci2ih dofIbiMiaL wrﬁﬂe"'a%ﬂﬁa'&ﬁﬁ' sered.

claim1, fornulal, vvhere R4 i s am no.

20 2-amino-4-phenyl-indeno[1,2-d]pyrimidin-5-one



O\ NHy --N

2-am no-4-furan-2-yl-indenoll, 2-d] pyri mdin-5-one \ |
wWOR0090¥2506NH, - N 20 PCT/US2003/031471

2- am no- 4- phenyl -i ndeno( 1, 2-d] pyri mi di n-5-one 7 WO

2005/ 042500 PCT/ US2003/ 03147 5N O0)-NH N

2-am no- 4-t hi ophen-2-yl -i 1, 2-d] pyri m di n-5-one

oN O\ NH -NI

2-am no-4- (5-met hyl - furan-

-5-one 0 N NHy NHoN 5

2, 6-di am no- 4-furan- 2-yleg nde

Co

-indeno[ 1, 2-d] pyrimdin

Tl ,N‘ﬁ- d] pyri mi di n-5- one

N

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

HaN

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



N ONH2 \ 9Hindeno[ 2, 1-c]pyridine-4-carbonitrile,

3-am no-1-furan-2-yl -9-oxo- 8 WO 2005/ 042500
wEeODSNBA003/ 031471 o O\ \N~ HZN / PCT/US2003/031471

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

3-am no- 1- furan 2-yl -9-oxo-, met hyl am no- et hyl

ester O o ON JN- H2N 5

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

- phenyl - 9-o0x0-, 2- dinethylamT

O A H2N 9H- | ndeno[2 1-c] pyr| di ne

3-ami nol - furan- 2- yI 9- ox0-%

\_/—

9H—indeno[2,1-c]pyndlne—4-carboxyhc acid, 3-amino-1-furan-2-yl-9-oxo-, 2-

id, 3-amno-1
ester O 0 N

dimethylamino-ethyl ester

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

NI
)
/
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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maleic, fumaric, malic,

9H i ndeno[ 2, 1- c] pyri di ne- 4- car boxyl i c acid,
3-am no- 1-furan-2-yl-9-oxo0-, (2-

walzowepdpgbeam no- et hyl ) -nmethyl -am de ~ 0 _N O /Pa#ES2003/031471

\ JI coo 9H i ndeno[ 2, 1-cj pyri di ne-4-carboxylic acid,

3-am.ne- 1-£ur an- 2oyl - 9- - nl- -

oy Seriore s CPvdeter 8ot 2o, Frie: Liwan-2ig g.op0- 2
be isolated and uigildgaimikectigdemettiheynidean al so be

i sol ated and used as pharnmaceutically acceptabl e

salts. Exanples of sgéh\galts include hydrobromc
hydr oi odi ¢, hydrochl onic,/ 10 perchloric, sulfuric,
Nartaric, citric, benzoic,
mandel i ¢, net hanesul f oni g=hydr oet hanesul f oni c,
benzenesul foni c, oxalN pal mpicyy, 2-

napht hal enesul f oni c, o@ sul fonic,

cycl ohexanesul fam ¢ apd ccharic. This invention also
provi des a phar mace @ COnpositi o mprising the

i nstant conpound and phar néceut |y faccept abl e
carrier. 15 PharnmaceufYcally acceptab carriers are
wel | known to those skilled in the a/rt and i ncl ude,
but are not Iimted to, fromabout 0.01 to about 0.1 M

anslaH-im@ﬂcdza%c}pyddm@—mpmwﬁ@@éido@r@@in%ﬂ-fgtaw?-yl-fé-OXO-, 1-
sal i ne. Such phar f [ '
e aqueous or nontiibeba LiP e R RIS one “and.

enmul si ons. Exanples of non-aqueous solvents are

propyl_ene gl ycol, 20 polyethylene glycol, yegetable

oi | s~ Jieningtans|coppaiinds Gaigbé HjcketediAnd %‘iﬁg greee%‘iséss They
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Exahspleos of euck yalte irsilwies hydnobromic) diydszdd dice hpardchloric,

BLL10008 TR el R B R T B Rt

ﬁ?éthbﬁés&lforﬁé‘, RO EhEHBELRGIGE, SE2ERSURBNICABXANE palmoic, 2-
, glucos I

starc €, nethyl-cellul ose, nmagnesi um stearate,
dip bitelemesylfoodp patody e nesuifonis, creleherenggutie@mic and saccharic.

Parenteral carriers include ' ri ' .

R nger e esEligR ElsoRtigSce BREMHELFUI kPRncilio édtprising

trRcinatfd An@elindand a pharmaceutically acceptable carrier.
Pharmaceutically acceptable carriers are well known to those skilled in

the art and include, but are not limited to, from about 0.01 to about 0.1 M and
preferably 0.05 M phosphate buffer or 0.8% saline. Such pharmaceutically
acceptable carriers can be aqueous or non-aqueous solutions, suspensions
and emulsions. Examples of non-aqueous solvents are propylene glycol,
polyethylene glycol, vegetable oils such as olive oil, and injectable organic
esters such as ethyl oleate. Aqueous carriers include water, ethanol,
alcoholic/aqueous 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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and fixed oils. Intravenous carriers include fluid and
nutrient replenishers, 10 WO 2005/ 042500
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those based on Ringer's dextrose and the I|ike.
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qi’?@bélﬁvlame@gﬁabfiheﬂ dRi ﬁve@;acsaﬁﬁalé@ ﬁetd?@séntkﬁucrﬁéé for example,
carriers can be mxed as needed with disintegrants,

@ntigdenobialgramioxidantsy chelajisgtagentsinert gases and thielie. Al
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dithenP8t ering to the subject a therapeutl cally

copost I BVEFFRR dHEREradiideine MapBIal E5RGH o Lbtect having a
eeHdRidACENENGEteE b BNENURHIERG Acwn%@méeAza Eé@émbpss wiich

di sorders treatable by the instant pharnmaceuti cal
é@ms‘sﬁﬁaﬂmuﬂrﬁéemto & fidhiect a arapeulicallpafiativedose of the

S35 th ase, Multiple Syst em
ﬂsﬁf arEgéI{elugig asa pf)ge?gé eration, Alzheinmer's 15
Di sea$n? pnaremSedinent Dewredisorler ia @i@@r@cﬂ@jcﬂfdréﬁve or movement
(é 68“ ment, the disorder is Parkinson's di sease.
$8

As
er BXaMPlEsOtdsproess bpatable by dhe instantpharmaceutical
Ebmﬁgghﬁ‘?ﬂnc@mé gﬁ\ﬂbﬂﬂlm%h&? tlj’érk sghlsyD %é ﬁﬂntlng;tans

sorder ane agoni zi
lmgl Mulw;ﬁa S)esct@rptMsphy,rCca"hpmmm Mwebmwmwihelmers
20 s t uman. Adm ni stering the instant
f?graﬁﬁc@ﬂ 'eclé 8ii8i on can be effected or

per f or{TBfe %?éf%&e’éi”é/m%dﬁﬁ&wtvﬁ{é Qﬁéérdﬂ?’tlg%?klhgm dikase.

those skilled in the art. The instant conpounds can
be adAsniseddrergin, ttioe t@m‘ai'mlteectl imchuslesnwitb oyt limitation, any

M By SRRl ARl i Bon sy AR Phuatre By

magcﬁlzﬁng)adeﬁoﬁdmﬁtﬂaslte%@@(fbrgr ah byprefddidt érbadinent, the
adm nistration can conprise giving the subject a

$ipElis e Ramosages over a suitable period of time.

ggggrggﬁaém;s%tr{ngttpggg&ggt BRAEn&CALRE! 98&%5%85%.1 be effected
or performed using any of the various methods known to those skilled in the
art. The instant compounds 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

11
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of a disorder. A "prophylactically effective dose" of
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Eiinpes AP M e Bodinfoat e fericaly 2oBREG
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g | . . .

PORE EHIRRIMERL, ofafho R Y BeRa Au iS5 alky 1 8b6 100

abglkg dailynglhkgnathebenpodenght, oralbdasespangéifcah lapout 6.05

S B b B A SRR, RoRbout 0.5
BAG teRaBoutTFPgARpesily. amdetidriih&bobolindént, M)4ien eses

about” 50 ng/ kg daily, and in a further enbodi nent,

fraoge ditwontab®ud 3.0 pglkidnirotoadloit DM@ ddminlaf Inhibitar, gdmixed

anqt her enbodi nlt i.nfusi on dases r.ange from about

Wi g phegmaceUlicalistier QYN PREPITAngIRgTiam BBPYF Several

@Dl abdit S verBNRyERaAW fuirtder GMibd @M Sor fo84ll 0d
rangi ng from about several mnutes to about several

@ayainistration the instand oo et cam be aoophioad with a pharmaceutical

) [ Sit [ t A nbi ned
TP Shdaner T ot 8B EPORII8areR BTEr rati o
of from about 0.001 to about 0.1. 20 Definitions and
Nonencl at ure Unl ess ot herw se noted, under standard
Hipps ard NomeneladuEhout  this disclosure the
term nal portion of the designated side chain is
described first, followed by the adjacent
f unct iUnlass byhdrovge totede updenstaotiaat harobnelature 26edshroughout

i fol |l ow i, cal I.I.h
ﬂﬁg% ng! %Ipig ’ghé IPeermir(i)al p%\ﬁigrg 019 n\%r%é:saignattg(rj rglsdesc aain is ggsecribed

first, followed by the adjacent functionality 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
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substituent exists, the substituents may be the sane
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1-8 car%ﬁgaﬂoﬁ%a" mepRdIucsing, chlosingoBiaspige qrdodiae; rRid" or
a " | 7] S L uR0e

pﬁjyhs?%‘gﬁlm%rgggﬁg ng %‘?OJMQI rWéa@ro dly BA Qh&lf‘hre%'ﬁjbenzyl. :
bi ol ogTbalternprapdtas ased hé@ngwhe&elt/hﬁedlalmhe Ghesipatrtrgf a -

ug .Di scovery, M E. WIff d Fifth_ Edition
TBibsThieh g8 pgeting s orapicugaival BRAING S corer pioens

n@'ré’r'iéHb‘d oEPH H?cl‘i’ém? Q&g froﬁl"an %F%arj]ig acf:c’)htry Fé}ﬁbbal of the

phenyl nmean acyl
Haaydzgxw grcnme Tdertermcpc® aas:sesldrcerhmr mhﬁihamﬁteldealone@m as part
al.one or.. as a substituent group, nmeans an

ofgaaﬁyt&stp%%mg%rlouRame@]s?cte l6 carbon atons (branched

or strarghbreApt thefifdriveed d16AE0RRsPHROH & sassmbm group, is a
renoval of the hydroxyl group. The term"Ac" as used

teerboeyCligisematicuadigahinelvsling, 4 m#lmlteﬂsowh@nw 1-or 2-
ﬁiﬁ’?‘h@ U ) lép TH?@%@O%&&E&’ érfoméq{cy adj c,oa{l be substltuted by

sed a one of a subs
msdepenrmﬁweyl@aloemeaut @frattoes ofatuneda}drog\e;ﬂ\ aﬂ:mgihémbnrwuth

HelPasih 98y BN Enalcaris, rar9. TR Gt BBYG Ghecr-elaH. Gy-Co
SHMBRIS0G ) BTN ch Ay ! VAGRLIEAASE, an
miala-e kyhforoyl, carboy askgkycathong &1keuxglkyl- @@.@8 C4-Cg-alkyl-
CO-NH-, or carboxamide. lllustrative aryl radicals include, for example,
phenyl, naphthyl, biphenyl, fluorophenyl, difluorophenyl, benzyl,
benzoyloxyphenyl, carboethoxyphenyl, 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-

13



al kyl t hi o, Cl1-CB-al kyl -am no, di (C1-C8-al kyl)am no,
(nrono-, di-, tri-, and per-) halo-alkyl, fornyl,

w@ 2006012500 al koxycar bonyl , Cl-C8-al kyl -CO O, PCT/US2003/031471

10

156

20

25

30
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t GridegOfy diopkeuah se0mHeSTLGEToB DY Mokl cIpyricinyD),

Bgéﬂ?@fﬂw&n ?rﬁﬁé‘%ﬂn'yl m ?loﬂi)}/f])ﬂb%@y ﬁﬂﬁéﬂd‘lnﬂ tf‘u e1nofuryl,
i Emﬁmzmyrydyj thhanzmdﬁma;all, ?hd fmyll a'z'bbWe,tettaalryslgmw may be :
S BRRAGA by indareaeyt rerEmeadi Fo 53X s bydiasp atoms
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benzot hi azol yl benzoxazol yI', benzot hi enyl

ceikawyli ﬁy+Ca\akhxltbue, Codwalkyleamisioy Idi(CaeBe 8lkyhamjng, (mono-, di-,
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ditt S erBtarhky b yasmatontsiemet sullir-atoms, where the nitrogen and
sulfur heteroatoms may also optionally be oxidized. The nitrogen atoms may
optionally be quaternized. The heterocyclic group may be attached at any
heteroatom or carbon atom.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl;
oxetanyl; 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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s?e%rgae?’nc @eréher, they may accordingly exist as enantiomers. Where the

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 pol ynorphs and as such are

|ntende to %e included in the p ent_inve t|on
addi t i B invensiopill ke b@HﬁbHuﬂ%t%ﬁigy feJerRngs QAF%EXPGT imental

R
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Hapaimsotal Betallse non-racenic forms may be obt ai ned

by either synthesis 5 or resolution. The conpounds

may, for exanple, be resolved into their

. 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
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Y, IroRe b Ko SR 2o BEAIEEE Gpetm. Tt 1008, 8,
488j Pytrappecaper, UhaSturdess B.aveChshy Sdd. URI4R184). . This
) of the invention as described nore fully in the clains
5 \shihen aendegispewithayariding carkeapts eniarmythetdindenepysimidine 1.
this appl iggéé,;}%,,l various publications are cited. The
di scl osure of these publications is hereby
i ncorporated by reference into this application to
descri be nq:agaflly t he ate of the art to which
this im%ent on jpert gi ns. H@ri mental Details 1Rsa O

Gener al™ Syft lyet \c . Sch esent at IRLEHONPBadsA R
the pr sn?llzgn SWZ@?%M 0’ 2
accor da2fce Iw t th generfal gnt het i &t Rag

described R® bel ow and Regustrated inthefol?ovvi
general schemes. The produ@ts of some schenes can

used as inteynedi ates to produce nore than one of ghe

i nstant congounddH The choi ce of i pternediates to be
used to produce lsubs ddg(?—@:gc'grrpou de t he present
i nvention i sHaNnat¥dz of di scT&r it Rs wel |
within the i t hose o \n the art.
30 Procedur es Nbé¥dei MeDin ScRafresT1 t§, 7, Nwherein
R32, Rib, R3c, and R3d are indepeRggnt 7<any R3

group, and R, R2, R3, and R4 are adl descNHed above,
can be used to prepare conpounds of the invention. The

substjtute rimdines,1 can be prepared as shown {n
Scherfd ﬁf.“aﬂ*rﬁ'ﬁ- INGRHBREING Somaakals sanbapcprEeq Agshewn in
SHhe D. C | i '
R 2 03 A, SRR B b by SRR g 8P ther 5 and
10 thelesiredtarineevzyan Hermddained iy tréatgtent of Jhé sulf@aameithn,
.Davis.  J.E ; Dodd, J.H ; Harris, C A ; Henry,
aopaticggs:  no-
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Gensey, J.L.; Rupert, K C.; Siekierka, J.J. Bioorg.
Med. Chem Lett. 1998, 8, 2489; Petrow, V.; Saper,

wdad2005842300eon, B. J. Chem Soc. 1949, 2134). .pdhis2083/031471

is t hen condensed wi th guani di ne carbonate to formthe
d§ﬂ|%) gudi ne'l. Schene | R3a 0 R38 EQREt Rib Ric
Ric 34 H OR38- O (H2N H2)H2C03 2 R3b R2
NaOve, MeOH RICSpl Rid NN( 1 NH2 Al
pyrim diBe congpunds can be prepared
Schepe Sul f 6 can be epared b

ernatively, the
S sjawn i\n
oxiJgat i on- [45CO3
IfeNes NHglap be

cs2 2008Y Fi OKF O CH31 SCH@ (H2NittH) DMF --2 O
SCH3 O ,SCH3 Oxone O/ \N H20 MeOH i t S02CH3 HNR 2

N=~ N NH2 6 NréxN‘-Q

O
J \N ® MeOH SO,CH; HNRY

0O

NR',
7

=0

2

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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ONR 2 N=~ 7 NH2 Pyrimdines with substituents on the
fused aromatic ring could also be synthesized by the
wo odos0¥asoy procedure (Scherme 3). The synt hesi sSPGL/HS$1083/631471
with al kyI ation of furan with allyl brom de to provide
el"% uran. Diets-Alder reaction of 2-allylfuran

W th B%Jltygl ace ne di car boxyl ate fo S

deoxy n, (X ng, u . Org.;7Chem .

@‘ﬁ G e( (“gb Tk ‘l The
al;gabmpe[s@er 8 rg eq d ai

condegsﬂdlonﬁ\vmth et hy ?a e to give the styyl

i ndanedi on after B0 acidic workup (Buckl @ DR ;
Morgan, N.J.; Ross, J.W; Smith, H; Smger B.A J.

I\/gﬁ: §2: Y 9730 16, 1334)RM'5@¢ THdanedl ong 9 is then
ventled Q_tMhe dnmet hyl ketene d|th| S usi ng
C MoVt @@ 0 the Qrﬁ > ? Addi ton of
Grignard resgens t¥Mehe di4t (?ace 0 ang=

subsequent read®ion with YN & ne prov?ddesv%n_qe
pyri m di nes 110as a mixture of isomers
2005/ 042500 PCT/ US2003/ 031471 Schefg,Rsh.= 6HBHCH,, G

ally[ bromde COZMe 1. EtOAc, NaH N Co 2. DVAD COzMe
2. EtHCO O 3. TiO4-LiIAIH4 8 9 0 R3a Q KF, CS 1.

o gueRnyR o Mistiof Yrale axgmott dighyes vt cr

be reductively aminated to provide amines 14. The other isomer can be

treated in a similar manner.

Scheme 4
OH
A_OH
AN 0 e
R AD mixa R NalO,
/ \N 74 \N THF
N= N=
NH2 12 NH2
O RN
O
R, R'zNH
74 \N NaBH( OAc
N= THF
NH2 2
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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Di hydroxyl ati on and oxi dation give the aromatic

al dehydes 13 that can be reductively amnated to
w@emsioedsoam nes 14. The ot her isomer can be 5 PCEHUS®O3/031471

inasimlar manner. Scheme 4 OHOH OO R AD mx a

RNalO4 10- I N INTHE N=~ N=( NH2 12 NH2 OR2 N O

SehémeH i R2 N NaBH(OAc)3 | / \N N~ THE N=( NH2 NH2

13 14 3-Dicyanovinylindan-1-gne (15) (Scheme 5) was

obt aiRygd ¢ysi ng t he publi shed dure (Bello, K A ;

W LY, GifAcHe, J.Ra SocR2 10 Perkin

mEmoHUmM hydr oxi dRsgor pdticed
dRad/dr NEyr iCi nesO-Hi6 (El -Tavve‘F;d,ON = MVH2: Sofan, MA.;
E.-Mapgi, T.MA A El aganey, A'A. Boll. Chim Farnmac.
2001, 140, 306). These conpounds were then oxidized to
the correspondi ng pyridines 1% u9i ng chrom um

trioxide in refluxing aci
PCT/ US2003/ OBlAl?IJ:r_Scherre 5
AcOH/ H,0 Rac

A

17 NC
The ketone of pyridines 17 can be reduced to provide the benzylic
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
AR\ —_—
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
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Rib RBa 0 Rab AACHOl R2 Rl NHORao \ "N 3c R d
gNC CN EtOH R3d NH2 15 16 NC R3a O Cr03 _ Rab R2

w4230 R3c - N A RBa R 17 NC 4 The ket oneP©¥/US2003/031471

pyri dines 17 can be reduced to provide the benzylic

a . roat i.vel he nitril an.be

noaBeRy eatine e SRR MbEnipatate duldde Py SRbiFement of the
CRITRNA bromade UAth1sh &FARE(Scifime 75chene 6 R3a O R3a O
R3b \ RR2 NaOH 3b R2 R3c \N EtOH/ H20 R3c r R3d R3d
R 17 N8chemadbc 4 19 LiAIH4 THE R3a OH R3b R2 R3c

N 18 R3d NC R4 TBe acids can then be converted to
car boxyl ke es{ & 720 or amides 21 using apfari@ty of
net hods. THhYG 31 , Rhe esters 20 are b e
treat men i~ car berate—+obl owed AN 2
chl ori de™#r by g 10 with di et hf¥sshogpho
hg appropriate al cohol Rzék

cyani de (DEP 30tant R
HOOC : Ry ¢
19
20 Ry =CO,R
21 Rq;=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.
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T.; Toda, M; Eguchi, S.; Kakehi, A Synthesis 1998,
1467). The am des 21 are obtained by coupling the

w@20050%pb0 ¢ acid with the appropriate am ne i nP€1ES2003/031471

presence of DEPC or

1- (3- di net hyl ani nopr opyl ) EXAMBEE bodi i i de
hydrochl ori de (ED%zgnth%i%ﬂ?(gnéé’nggirﬁMﬁ% e obt ai ned
by first reacting

PCT/ US2003/ 0314{R, = QaiupdxRBac= EcRdis RA.Rust=hHA
di br onval kane fol |l owed by di spl acenent of the

" termnal bromde with an am ne (Schene 7). Schene 7

R3n O : . cheme :

ER N TR R e

sneol )| aad G eindf SyinMhesdismSpetidxide fomethants was stired at

a6 o Tenpurs ot (Fastitmnedrenies codfcy Oae L ERRpcrature,

%@eﬁjﬂ&ed \%1??. e ﬁé‘sﬁhﬁ@ ﬁ_@kgﬁ@?éjwia% doesrd, washed with
ol Powi ng,

reactions. Based on the 10 however, one
skdater, exthanolt ietlyltetinen lasidkkhew dried. t Grudecmetsrial yas ithen

through roytine yariati in ction ti

purper aver slicad e aiterd 146 (AR o Iodush S, iz 2520
Sm_ppﬁftai n. syntheses can be used as internmediates to
roddce nore than one of the instant conpounds. In
those cases, the choice of internediates to be used

to produce conpounds of tgzﬂaﬁigg invention is 15 a
matter of discretion that= ithin the
capgiyntiddi€sf ofAmRS#-rakinanedulfenyiiederdsit . 2-dlpyrimidin-5-one

To a suspension of 5 (Augustin, M.; Groth, C.; Kristen, H.; Peseke, K.;
Wiechmann, C. J. Prakt. Chem. 1979, 321, 205) (1.97 g, 8.10 mmol) in
MeOH (150 mL) was added a solution of oxone (14.94 g, 24.3 mmol) in H20
(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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EXAMPLE | Synthesis of Benzylidene 4 20 = 2-furyl,
R3a = F. RRb RRrc Rsd = HA mxture of 3 (3.0 g, 11.69

woremsp4amd 2- f ural dehyde (1.17 g, 12.17 ol )PEHUTHOIN31471

of ethanol and 3 nL of concentrated hydrogen chloride

was allowed to stir at re{l for. 16 hours. The

reacti on was then cool ed Mﬁ)—% t enper ature, and

the resulting precgghfh%tsqss wephiHdidiermdepgf. washed

Wi th ethanol di e and air drred to afford

1.27 (45% of product 21 WO 2005/ 042500

.PCT/U 1471 EXA nt

| ndendbgit s angs SRNOTOE fﬁ)ﬂ“ (55h7ale73 Arpmellygg added
B u k) Uaai

B B B TOHG TRr ol R g Pl o o and
sexbtion was teen d@rmedrtetdﬁ(hoLAfms % hrat @dCateatragllyl bromide (7.9
for 16 hours. The reaction m xture was cooled to room

mfdr&runel) wamadded in ede wortioraf\Ber 11hat 9%s watinaged

Bhfnds MNFUELIRS SRR e TREHalb ShpalThE e paveays

phssd her é;@rd@ﬂédi itk 1o aﬁdhh@ @ogﬂiméd)oﬁg‘a‘r@ésiw@ré)%sﬁed
(499 of product. M5 nfz 282. (MtH) . EXAMPLE 3

\sglht\mt@r §ndfbeleAﬁflﬁ604/Efré‘Hz§|%s and @ﬁppemﬁ@r@ddmgwe 4649

T

BHDY 2P 9081 s 00 BOERTIRA licRoton

W ec hﬂ?ﬁe rcrudb aflyl fE?l‘aik(4 6@1@21 6 &B78l) aBAdimsyladetyneg,
was added a sol ution of

@szaﬂ@w@tedﬁ 2426 Feenl) Wert e eq Bl drndloe

Wyt & MER, SAR8 S R ogb eI IR LRI L Pyes Db M DE Dy

G @m@nfatbg@rm elirmg V\ﬂhc’lﬁ%tEtm ma&bmewb WEEE g

and ether to give (40% of sulfone

(§§%)9of(tnpp@9ablmg yellow oil.” MS m/z 251 (M+H)
Tetrahydrofuran (60 mL) was added dropwise to neat TiCls (16.5 mL,

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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25 Synthesis of Amnopyrimdine 7 (R2 = NHPh, R3 = H)
A m xture of sulfone 6 (0.20 g, 0.73 mmol) and aniline

W@ 2002042300 2. 19 nmol ) in N-net hyl pyrrolidi noneP¢BUS2003/031471

m-) was heated to 100 C for 90 30 m nutes. After
cooling to room tenperat ;{_fF}%AMI*L%'@ xture was diluted
wth EtOAc (100 nL), wa rine (2 x 75 m-)
and water (2 x 75 nBynthasik ofiindededicne Na2S04. After
filtration and concentration in vacuo, the residue
was purified by columm chromat ography eluting wth

o oqu B pe Ao RO 8 if i B, 16.0 mmol)

wa$/dd92008/ &3 E4GAcESANRINE 305 ndy)ditibsi pshtbélat%hesmrz&(é 59,107
Ester 8 5 A 1.37. M hexanes so] uti.on. of
mAmohyzand thpigsuliing Qawdva% @fﬁlxeer gfter 736%%@15 n became

%EH6$ 84 Ca{rﬂQanﬂBn%l 25 rﬁHro?rEtg?At A géadai 4AffHPJ4)h #f¥eflux the

I ON Was then war me ter 1. )
& paraiorahiag cdvleditala i@ Biteret,to Ylvedametiow s@sl admeaohd was

el aifivd b Ena A R o) o

i ned ani cs were was wat er and bri ne,
Wmeﬁh@ﬁﬁéré@@ée 1ah g (60P)asfithatiedbriedione 8 ak & ygllow solid.’
(58% of 2-allylfuran which was used w thout further
M& ¥z d87i®tHlhe crude ally) furan (4.6 g, 42.6 mol)
and di net hyl acetyl ene dicarboxylate (5.2 nm, 42.6 -
mol ) were heated to 90C in a sealed tube 15 w thout
solvent. After 6 hat 9OCE)I%MFHIESV| al was cool ed and

Coﬁoﬁ rn Was h%ﬁécﬁf&é% %alﬂoﬁél@@nﬁﬁ‘%t%bec cooled

oxabi cycle as a yeIIOW0|I. I\/IS rHZ 251 (I\/H-H) ,
Tetrahydrofuran (60 nL) was added dropw se to neat
T| C14S6li6 p@tmslumﬁmwldmﬁl 5 gaﬂ 29a. madl) @asiatided to a 0°C

SHufion S8 indanssipny ol Gob s lfﬂrﬁ“ﬁ%ag%@ A

bl yﬁﬁ%a Tﬁ@é&dgfa%‘?vva%rremﬁféﬁ éh’é Eﬁ@ﬁBOrﬁnln neat

Trie ne (2.9 ni, added and the
iodgmateanad1 108 mbx ¢@. Bamnvcﬂ) wae:a rAﬁIQT whrat rt.1be

ssu()slplétn's?onn was diluted with EtOAc and then washed with water and brine.

The organic layer was dried over Na;SO,, concentrated, and purified by
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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was cooled to rt and a THE solution (23 m-) of the
oxabicycle (5.8 g, 23.2 mol) was added to the dark

weolsnison After 2.5 h at rt, the sol uti on wasP@CBUS2003/031471
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poured into a 20% aq. K2CGB sol ution (200 m-) and the

sul ti ng suspensi.o was filtered. The reC| _|t
Gy vl SERTHIar. Thediugaus loyBicives AXlBERE Wi FtOAcEnd the
I t
WF IR ALO RO B8 W B AHEPHTn MIASCaNE BriRE] BAEH B¥er
wNebS @a} esncamdrdied nand dunﬁmﬁ byeolum@a2B@matography eluting with

eﬁﬁ‘?’?% ERh e Bip -9 g (FEMAELTE Biines 4 45 a vellow
9,
OIS RN 20825 042500 PCT/ LS2008 031471
EXAVPLEobd Symainiise siydfochiataee(i. 51ge 19.3AMB08) dias pddedoio a

ggﬂa\é Shahbte ﬂa'ogﬁoléqbﬂc&sé@uﬂ%rrﬁgﬁé Kb B o, o1
fH 0 &St ©f CRK 2nd tﬁf s%ﬂ;&%n \ng ?tﬁ?‘t@ déve, After 6 h at

resu ?lng slurry was refluxe he solu I on

b&@mmhe\sloaﬂmwwsg diloteaid@ith IERORc ahdbwathed withQdsterasd brine.
added. After 4 h at reflux the suspension was cool ed
t bhe preac fayararasidiied QN%N§2§@I44 erncestrated, andspuidigdiby

B PEEEaRIbbAMY Siidd van SR R EOAGIn P e 4.6 9
Was esitihe fdyeimidineaddidisomets 39 asiyellatv <iids. M®hed 31on+H).
rt, and filtered to give 1.2 g (60% of the
| ndanedl one 9 as a yellow solid. Ms mz 187 (MH).
EXAMPLE 7 15 Synthesis of LtAvappy et ene Dit hi oacet al
10 Solid potassium fluori , 129.1 mmol ) was
added to a 0C sol ut iS)/tmﬂmésisi;nﬂArkmhvdeeﬂB (1.2 g, 6.5
mol ) and CS2 (0.47 nL, 7.2‘&%%& in DMF (10 nL). The
cold bath was renoved and 0 mn neat 20
i odonmet hane (1.00 ni, 16.3 mmol) was added. After 5 h
at rt, the suspension was diluted with Et OAc and then

washedSalid MeROMNHART Tbngna.9 mrhel) magaadcted t@y@t-BN&H-l H20

puer cent r gt fied
Lo e o B0 s AP GIHet e @+ NS 608y EEENEIRY solution was
keweaas drPEOAe shidtioh (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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(75% of the dinmethyl ketene dithioacetal 10 as a
yellow solid. Ms nfz 291 25 (M+H) . EXAMPLE 8

weynshesis of Pyrimdine 11 |, (R2=Ph, R3a=CHCH&M3US2003/031471
Rid==H 30 A 2.0 Msolution of PhMgd in THE (13 ni,
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nmol ) was added to a t-BuOH H20 (1:1) solution (30

m-) of AD-mix-a (4.0 g). Lting yellow
solution was 20 added toE Isol ution (15 m -)

of the pyri m di 93l Fénf) IRBkocy g S davs.
solid sodium su dded.
After stirring for 1. E{BQ,MMeneous sol uti on

was diluted with Et OAc and the | ayers

15

To a solution of 3-dicyanovinylindan-1-one (4.06 g, 20.9 mmol) in 200
20 mL of ethanol was added 2-furaldehyde (3.01 g, 31.4 mmol) and 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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wer e separated. The aqueous phase was extracted with
Et OAc and the conbined extracts were washed with

wovaiosn4aonm bri ne, dried over Na2SO4, 25 concenpCHUSIN3/031471

and purified by colum chronmat ography eluting with 100

1 Rt Yerb BB, Ty el YHE e St P ESEETY T judleP o aive
Gl )g (78S pofie thrown 3ofd CM® ki 288 @A*+diol 12 (710 ny,
2.1 mol) in THF. After 1.5 hat 0C, the solution was

diluted with Et CAc and the organi c phase was washed

with saturated 30 aqueous wk%r, and bri ne.
. The organic |ayer was dried and

concentrated to gi VWedRBoAhf (ibhe a7 talAlediyslegl3 as a
yellow solid that was used w thout further

purificati on. (RdsE gifarvhdRs £NhHRs = H

PCT/ US2003/ 031471 EXAMPLE 10 Synt hesis of Amine 14

via Reductive Am nation (R3a= N CHCH OCH2MJ 5 Soli d

NaBH( Ghs 1 D°Cosol0Ben Bf zétomvm (0Va$5 dderd frendl) P 2hhioef THF
of al dehyde 13 (50 17 n'rmlza;L nor phol i ne (0.034

s addad b0y LSl sm&tmqr(lo Bk (8440 L8 Adhrol).nThe

Thatlion Wes seH A b0 i g THEy BPe M vt dRERR o B g
@ddiion @héithyl/\@&h@de (.5 |mLS)g3thH‘t@|t @ds aglue 0% é&%l—ﬁ(‘ﬂ5 mL),
brine, dried over Na2SO4, 10 concentrated,

G Sfat@vaatagi age Nife®! 68007k o §PapRYIER l.Wqﬁ’l@XtW?(ftﬁd oithoethyl

MECTP T XSS, Re8hid with i<, HhA dfea blEr S Sdirte. The

depaoling dolution wasnconeerdratadttio Mel@ﬂm&g (%%)u eagteilcbw solid.
ith 1. (n ether to obtain the hydrochloride

p&‘#m’}’ﬂ%mﬂk 11 Cyclization to Form

Di hvdropvridine 16 (R2 = 2-furyl. R3=H) To a sol ution

of 3-di cyanovi nyl i ndan-1-one (4.06 g, 20.9 mml) in
200 20 niL of et hanol mas aﬁﬁéﬂﬂiJiﬂﬁaldehyde (3.01 g,

31.4 mmol ) and f ,H The sl utj on was
heated to reflu 'S ol rt
over ni ght. ThgR 8 2ifUnE RAS angerﬂm;tma.d: Uo@apy(o:@
renove et hanol.

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



The residue was filtered and washed with water. The
purple solid obtained was dried to yield 5.92 ¢

W@ 838342506 m z 290 (M +1). 25 EXAMPLE 12 Oxi dap¢Dnsmh3/031471
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Di hvdropvridine 16 to Pyridine 17 (R2 = 2-furyl. R3 =

H2- metithminddethyleNlorie=hbrodRoride 42 1ed,| 168 temol) was added
sol utlonﬂygi? ”Bze %/o pyri di n}ge816 (5.9 QzéeéZO 4 mm))

a&ad tbeawwrem lm;z;teﬂ/é@ 1a9ded Aftesdl bt ﬂ‘@rfeéﬁtl@lhmfmﬂfed

St Rl oot ély apd B finB8yod Qb TkrAiadBhRY guting with
WOt 10%a1e OH/CH,Cl,a3oRigdim 6@18;5/ y Xafftﬁyleltdw Eoldn MEhm/z 378

m xture was cooled 26 WO 20 2500 _
POW 2 0bize et wasdisslwed émpdniatav efrdichiprareethene and

T & h
(Veal b I BRI Bl R i Sh e Wi orids ke 1
5 Reduction of Ketone 17 to Al cohol 18
(R2=2-furvl.R3=H R4=NH?, R5=CN, X=H, OH) To a 0C
sol ution of ketone 17 (O 11;'E)§AMWLL§3_QNDI) in 12 nL of
THE was added a é ( L ‘
0.40 mol ). The I 3t O .
h. The(? o), W s ﬁN,m&th'lgbe) ﬂCHC(EH HeCHyMMeIN-
acetate 5 nL), water 10% aqg. Na 1.5

and saturat ed aq. NH4 O rrL) The m xture
vvas ex
w th by PRETEUY éﬁ%ﬁgmﬁ&ﬁﬁb AGer 1 5mhigl) aHBISF A metnyi-

rﬁﬂmrr@hdm\eméthéh@lr(ommommmal)QdDMF)(ZB@hd_)GNéBSdQed 0.20
(720 ofam@llowsolld M5 mlz 290

Mr+1) . t
rEmmMobiph digtdpiosphagyt ?qutl:dQ?“fjd“@%'b’l%&'QPi(Q 2Ry, 1.3
%TWWTH%?%?@”W%%PV?P‘ o 5" B b BriEn e o
ed rraosimgtety rOC ovmngiﬂdél‘d\e&aamlom V\m‘s%rmqmlm todiand diluted
h\Wh exhyq aceg’gg tl'%?auolrtglaﬂ% mlx)fure was washed with saturated aqueous
NaHCOs3;, water, and 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
28
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was heated to reflux overnight. After cooling to rt,

the solution was poured into water and acidified with
wd 204508500 The resulting precipitate was i sol at Bc/B$2003/031471

filtration and washed with water to yield 0.623 g

849 f ified
T L L i

%BR}%’G %h?cﬂnato@ép'my/ klutiRg_withfoRI0% miethaw®lin dichloromethane
A suspensi| 0 ar
afﬁdmempgapalamae & Tl 5l plutigg (it T babisSid Cp‘iqﬁgf eﬁ’%{‘gzto yield

tr ni I (1™ Lt was
535 (ARToRAEY RO, gL ﬁ“é o
FXEIVES iVasmBERRLEt of diethyl atiter &Y m@a@@bwmdz@o@ HCI in ether to
PCT/ US2003/ 031471 2- (di nmet hyl am no) et hyl chl ori de
diytairotitel ydraehlodda sgit- 16. 3 mol ) was added and the
m xture was heated to 100C. After 7 h, the reaction
was filtered while hot, concentrated and purified by
col um chr omat ogr aphy el ut IEXAMPLE 18- 10% MeOH CH2CI 2
to yield 0.160 g (3% of a
(M|.+1) The pro WIS S Of' z. ...'; b

Mmmﬁwggﬁ%%ﬁ UG8 E O LMD Gzt = O

16 Synthesis

of Carboxylic Ester 20 with DEPC 10 (R2 = 2- furyl R3

= H R4 = NHO. R5 =

To a Airiiinte GHicgeBORATE 134D GO (0050 (TN Mol )
S)-1- 0

%r.%gnglpri)pﬁrﬁ]ﬁé K@B9%g‘fgﬁr%iﬂr§bg ef@ﬁmﬂ@{h}ﬂé}ﬂﬁrﬁ)pﬁbpyﬂm

é’ﬂf?td@‘r‘lb@ﬁﬁi@bdmdrodﬁanddéo &A38 g.12. %4 nynawnléyqr@xzbemotnazole
15 [). Th t

L

{ | taentdiluted wﬂh ater an

LR s Vi ey

msdimdd\aetvbradarmﬂsawéh efloyl esgtatend &}é‘\eé’x OrggRifs S Were

b Af t b d |

waelies oot BB et tﬁgnﬁf@hé%?é%@‘ﬁé S&“g‘é%pu’fﬁé.sgé““""

Wés Cc%'nh‘@ﬁtrﬁfé’cpéﬁﬁd SHErAPmT le?;Dbye lculinmy chiarhatograppdaefigid

8 %%tZagt e20|/0r)1 o?(seél?g eMaSngn/.tz %%3 ( q?r ?Hevperog&g was treated with 1.0

M HCI in ether to obtain the hydrochloride salt.

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
29
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eluting with 2% MeOH in dichl oronethane to yield 1.9
my (0.4% of a yellow solid. MS nfz 404 (M +1).

WE20MMPLESIIL 7 25 Synt hesi s of Carboxylic Am de Z2ACTU$1903/031471

DEPC = 2-furyl, = H R4 =N R =

s e 1BE ac@'é%‘ﬁ?%i%ﬂe%g‘?é‘*c 1pr2, Rheid® Gufletlrdlif. e

ﬁe@Id’(ﬁ \ha!b @Uhﬁédé b? d:bliumm eh (@nét@gmphslemﬁnmiw 0-410%ethanol
na. c&@*ﬂyrqm%@gﬁ@ rt9 Me& QrﬁQ%g w«S of @tsf%}'%ﬁq{@ (S1/z 442

RO T B A 5 O
P ng 1 NWhel ‘memrmomn “"“@ hydﬂxdhtmdeosaltt and

diluted with ethyl acetate. The organic m xture was
washed with saturated aqueous NaHCO3, water, and

D SE RS oterl AL Broc s RN and i,

Eramples ‘aﬂédther:mnpeBmdmm Walslepl befavwemlzerémrapairedm
chromat ography eluting with 0-10% net hanol in

di chl oromet hane and then preparative TLC eluting with
1% MeOH i n dichloronmethane to yield 3.3 ng (10%. of a
yellow solid. M5 miz 391 (Mt+1). The product was 5

di ssolved in a m ni num of dgklehi/l et her and treated
with 1.0 MHCI in ether to obtain the hydrochloride
salt. -EXAMPLE 1. Synt hesi s of Carboxylic Amde 21 with
EDCI 10(R2:2furyl R3 = HRZ4 = N H RS = CON(-CH
CHZNMeCH2CHZ-) X= m xt e. carboxylic acid 19
(0.300 g, O. 979 mml) Fone (0.295 g,
2.94 mol ), 1-(3- dlmsth% W\ 3-

et hyl car bodl i m de hydrothd orde (0. 563Ng, 2.94 mmol)

1- hydroxybenzotri azole 15 hyRsmte NE=397 g, 2.94
mmol ), triethylamne (0.298 g, 2.94 mpy ) in DVF (8
m.) was stirred at rt overnight. The m xture was then
diluted with water and extracted several tinmes with

thyl—acet-at-g—Fhe——eorbired orgpr-es—were—washed
tw ce with brline and then drli ed over sqdi um qul f at €},
The pol ution| was concentjratled jand t hen puri fli ed byl
cjol upm chr ondt ogr aphy t o |af fjor d MS
R X
No. Rz Raa Rap | Rae 39 R4 (M#1)
1 4-MeOPh H HlH H NH. CH, 290
2 4-MeOPh H H|H H NHp co 304
3 2-furyl H H|H H NH co 264
4 2-furyl H HlH H NH2 CH. 250
5 3-pyridy! H HlH H NHz co 297 (+Na)
6 4-pyridyl H H H H NH2 CO 275
ST
LY
N
7 CaHNS H H|H H NH. co 281
8 4-CICqHs H H|H H NH2 co 308
9 | 3-NOCeHa H H|H H NH co 319
10] - Ph 1 H . HiH| H | NH | €O 274
30
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20 0.092 g (2% of solid. M5 niz 389 (M+-+1).
product was treated with 1.0 M HCl

w0 bwshyxdoochl ori de salt.
Car boxylic Ester 20 via a dibronoal kane 25

The

in ether to obtain
EXAMPLE 19 Synt hesi s BET/US2003/031471

Ph R3

H Ra = NH2 Rg - CO2CH2CH2CH2NMe~. X = O) , To a
sol ution of| carboxylic lacid 1P (0.1009 g, 0.B2 mml) in
A ¥MeOGeH: ) wadt added BORANAH di spersiien | n 99 ner al30s
il (0.013 g, 0.32 mol|), { After 10 nin at ft,
T 3—2%'\’%‘1#%%3 ropare—(-6—03 5035 wab£8ded30%
anf thec0l ption yas stfipred at rt fgr 1r hi Afte 290
copicentratipn, the Tesi|[dug[Wap purtf{red vi g CcotrujT
oh| onmdorgy aphy elwti ng MHt hudP% ef hyl| aggt af e don 302
hekanes to lyield 0.014 |g (P |of a yglTow splid. N5
SqmophepWAtit1)  Th a sal Hi) onj of H he lyeft.owl saloi d 302
5@9 014 ng, 0.03 mml ) iln al sepl ed tube was|addedfa
#be-aflidous sotui-en—ot-Hi B hyl dh (BHeg_ ] CO3 § Fe2
WO 209_%{)42 00 PG/ US200g/ P31A71 ,, gl )NH The B:Bbe was,e
Mepted to - 7pC TOr 2 T ipefprefconcentrat -rgr—ttre
1£pi deenanas| puri fed byl gol wnp chy ondt ogg,aphy @l uli NGsg
with 0-10% het hanol 1 dichl pbronethane to yrerd 0. 009
P [ 70%Eaf @ yel Iw solli .| NB| M zH 403 NClifiler L) .cOThe 347
r pduct was di ssolved in a fn|nmal angunt of | CH2Cl ﬁz and
—% oAW1 Hor T B lethbr th ol gk t he CO 219
Wdrog_nkprl de ;s_aIJ.J Fpl | gw s _thﬁHggeHerﬁl_li syn_tdc et E 279
prpcedures puttTtned aogve [|ama 71T — EXgQiPl Rl 3 e
gofporngs of Tablwe 1 belopw wefe piepdregs, 1P Tabl E 133
R3 Rb XR Rc /NRdN\|] RAMS|T No. R R36 R3b
| B £ Rafyyl ' Al X H H | CFs H NH2 co 332
24 Ph H H{H H NHMe co 288
|25 2-furyl H c | c H NH, co 332
26 2-fury) cl H | H cl NHg co 332
27 Ph H H|H H N(CHLNEL |  CO 373
28 | 3.4-FsCeh H H | H H NH, co 310
29 | 3.5-FsCeHa H H | H H NH, co 310
O/
N
I =
"
30 CeHgNO H H|H H NH, co 305
31 | 3,4.5-FaCoH, H H | H H NH, co 340 (M+Na)
HQ  OH
e
32 Ph CaH10; H [ H H NH; co 348
HQ  OH
/'—gr{“
33 . Ph H H H CsH70, NH. cO 348
S
34 | . CaHyoNO H H | H H NH; co 333

31
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(M1) 1 4-MOPh HHHHNH2 CH2 290 2 4-MeOPh HHH
HNH2 CO304 3 2-ful HHHHNHR CO 264 4 2-furyl H
wobddseu2® CH2 250 5 3- rid | HHHHNH2 CO POIrusiies/ 031471

6 4- rid!l HHHHNHR CO275 S~ X~-N 7 C3H2NS HH H
l-NE—€0-28+T—8~—4—CHEsH H-HHH-H-NH2—ep-308— O
Iigglq)ZC@l?[{}ylH H H H \NH2 Co 3_,1 Br10 Ph HH HHZH NHZCOCO 273 21344
30 IUBSTT TU9REE7T—UCE 26 v
PGT/|US2068/ 081471 wr 11 3-iveQeqHA H H H RuNH2 G§3 304 282
12 2- MeOC6H4|H H H H NH2|CO|304 13 3-HOCoH4TH H HIH
M [cozen g oo H [HH H 204
3-thin hen I |HH CcO
M pve e oL iy 292
M= [H HH, NH Ly 202
IA7TT20Z-TU =
N=@ | NH2ohie) 2 ) 208
-furyl H H CF3 H2 CO C(R
2838 26smx-full H O Cl H NN%__@L_S_&Q 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 NH, CO 264
45 | 5-methyl-2-furyi H ' H | H H NH, co 278
46 2-furyl OCH;CHNHCO2Bu | H | H H NH, co 437
47 Ph H H | H H Me co 297
48 Ph H H| R H OMe co 291
49 Ph CHoNMeCH,CHoNMezd H | H H NH; co 388
AN
k/N‘Me
50 Ph CeHisN; H|H H NH. co 386
AN
Lo
51 Ph CsH;pNO H H H NH, CO 373
52 Ph CH,NEt, H | H H NH, co 359
e
53 Ph CeHioN H | H H NH» co 371
CO,Me
AN
54 Ph CyHiNO, H|H H NH, co 429
,’;:\UCOZB
55 Ph CoH1NO, H | H H NHa co 443
56 _Ph CH?NMeCHzCOzMe H ] H H NHa co .| 388"
32
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26 2-ful G HHC NH2 CO332 27 Ph HHHHN CH2
NEt2 CO 373 28 344-F2C6H3 HH H H NH2 CO 310 29

w@28sp256H3 HHH H NH2 CO 310 O N, 30 CoHoNO/BS1d03A31471
H NH2 CO 305 31 3,4.5-F3C2H2 HH H H NH2 CO 340

(MiNa)  HO OH 32 Ph C3HZCR H-HH- NH2 GO 348 HO-OH-33

Ph|H H H c3f7oe NH2 CO $48| 1di 34 CBf, ONO H HL H |H
NHY €O 333 |3 oF 1B EPTG~RULE 2) WD 4005/ 042500
PCT/ US2003/ 3147+ 35 2{f ufly

2

HHBr H NH2 3421344
36 12-ful HIHH F NH2 CD 2§ 37 2-full MO |H H.H NH2
&N 1294 Ph38 C 0416 , , H,

mHnao J\"H2n Ef\;QJA 401
T COT K

A v am L IO B B Lt | o 2972 9J O° T T

H N2~ CG266— 42 H HNHZ~QO 477 [ ZIViFNa
43 NHPh H " |H k H2 CO 28§ 44 3-fulyl HH H H NH2
-CQ 264 45 [5-net -2-flu Il HH HH Nji2 CO 278 46 R-fu
| QCH2CH2NHQ02t Bu H BF HINHA CQ 437 4% Ph HHH H H e

C‘Q- P97 Ph48 Hh Hc';}lmlﬁ';oH ONe,dQ,201 NHs co 414

!éa!_ NH2PhE:O 492 40 sO2wg H I;H: H NH2 €O @98 | 445 Sijne kg
9

AN
NaCOz[‘BU

H

60 Ph CiyHaiN2O2 H H H NH2 CO 486

};’\'Iq i =
Et =N

61 Ph CoHisN2 H H H NHz CO 422

D

62 Ph CsHigNO H H H NH, Co 397

Table 2
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49 Ph CH2NMVECH2CH2NME2 H H H NH2 CO 388 N ON.Me 50

Ph HHHNH CO386 51 Ph C5HHONOH H H NH2 CO
W@I®50E20Ph CH2NE H H H NH2 CO 359 53 Ph CnHIBMNY/Bis20331471

NH2 CO 371 jjCO2Me ~N. " 1 54 Ph C,d1144NC2 H H H NH2

CO 429 9. aCOREt 55 Ph Cghf 6NO2 H H H NH2 CO 443 56

Ph CH2NMECH2CO2Me H H H NH2 89' 32

SUBSTI TITE4OVEr R ULE 5B~y 0

PCT/ US2003/ 031471 N OH [5

401 58 Ph HH H NH2 6Q416 N, A~ 59 Ph

C7H 3N20 H H H NH2 CO 414 i O 60 Ph CuHvNzOz H

"HHNH2 CO 486 Et N 61 Ph c8 N2 H NH2 CO 422
ANN O Me 62 Ph G H ONOHH H N 97 Table 2

MS

N_o X Rz R3a{Rap{Rac[Rad Ry (M+1)
63| CO 2-furyl HIHiHIH CN 288
641 CO Ph HIHIHIH CN 298
. ‘ 315

65| CO Ph HIHIHIH COOH (M-1)
66| CO 3-furyl H{HIHI|H CN 288
67] CO 3-FCgH4 HIH[HIH CN 316
68| CO 3-pyridyl HIH|{H|H CN 299
305

69| CO 2-furyl H|H|HIH COOH (M-1)
70| CO 2-furyl HIH|{HI|H CO,CH,CH,NMe, 378
71] CO 4-FCgH4 HI|HIH|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 3-MeOCeHqy |HIH|HH CN 328
751 CO 2-imidazolyl [HI{H{HIH CN 288
76| CO 2-furyl H{H|[H]|H| CONHCH,CHNMe, 377
771 CO 2-furyl Hi{H|H|H]| CONMeCH,CH.NMe, 391
781 CO 2-furyl H{H|H]|H| CONHCHMeCH,NMe, | 391
‘ 358
79| CO 2-furyl FIFIF|F CN (M-1)

-
o&\N/\
K/MME
80| CO 2-furyl HIH|HI[H CsHisNO,CgH41N,0 389
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PCT/ US2003/ 031471 R3a Rb XR2Z Ric N RdRL N2 M

WOR00R/0RAIR3. Ri b R& R3d R1L ( Mtl)

63 CO 2-f ur yPCHUS20bB/631471

CN288 64 COPh HHHHCN 298 315 65 COPh HHHH

HCN288— 67 C=3=FCpHH4

OHT(W )7 66 CO 3=juTt i
H k1t doCN 316p,68 Q3+ Fiyd 4 Hd@UHgt@N“%gg 3@_@8 59
Z-furT THH H H CG ML 70 CO Z-Turl HH D CH
CH NNe 374 71 CO 4-[FC3H4| H{H H H QN 316 72 coz thin
heh I| HH|H H CN 304 73 (CO|3-I hi gghe HHHCN
308 (74 CO 3-McOC6H4 HIH H H aN 28 075
2-} mijdazollyl H HHH CN 288 76 coz-{MprN HHH
CONHEH2CHANME2 377 [77/CQ 2{furl H H H°H
o gg% RCH2NMVR 7, 391 | (8, 0Q 2 url HoH, R 404
CANHG (5 NVEZ—38135
1
} /\o/\/\N/\'
r\LMe
83{ CO Ph HIH{HIH CoHiN,0, 457
j hn
OAO/\/\N
(o]
84| co Ph H{H|H|[H CgH1.NO3 444
85| CO Et HiH{H]|H CN 250
86| CO i-Bu H{H{H{H CN 278
871 CO Ph H|l|H|H]|H]| CO,CH,CH,CH.NMe, 402
1
04\0’\/'@
88| CO Ph HIH|HIH C7H12NO, 414
89| CHOH 2-furyl HiHIH|H CN 290
N )
N
Me” 414
90| co Ph H|H|H|H C,H,NO,
o (o]
91 cO Ph HIH|H|H C;H42NO, 430
8921 CO Ph HIH]|H|H|CO,CH,CHMeCH,NMe,i 416
83| CO 3-thiophenyl {|HIHIH|H CO,CH,CH,;NMe, 394
84| CO |CH,CH,CHCH,|H|H [ H|H CN 276
302
95| CO c-Hex HI{H|H|H CN (M-1)
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79 CO 2-furl FFFFCN(M1) O-'-ON, M 80 CO

2-furl HH H H CEHANO2C6HLI1IN20O 389 34 WO 2005/ 042500
wEebsRA0N3/ 031471 81 CO Ph H H H H CO2CH2 CH2MMBBUSH83/031471

Me' 82 CO 2-furyl HHHH C/HLI2ZNO 404 LN Me 83 CO Ph

A f‘f\ Do L1
ZF

HHE Oy 7N2E2-4577€ P Ph—HHHH-CH-QNGS
g 00 ci,fj H il gl zbe | @ g e i s oy
T HHHH COgeHIER2 402080
Ph HHHH C7H12NO2 414 89 CHOH 2-fur | HHHHCN
lﬂ9@iolo%cal\/h'ssé#arm?A8ﬁV@ Ph HHHHC7HI2ZN®2 Co
91 CO P 30 92 COPh HHHH
COZCHZCHNECHZNNEZ 416 93 CO 3- thl 0 hen |l HHHH
. 4 "‘ !l"'bﬁgA!éu' -ma;,. O H H H CN 276

302 Lglganc?omdml_gl;e)afsyayHoPadenosme A]Q)a receptor was performed using
plasma membrane of HEK293 cells containing human A2a adenosine
receptor (PerkinElmer, RB-HA2a) and radioligand [’HICGS21680
(PerkinElmer, NET1021). Assay was set up in 96-well polypropylene'plate in
total volume of 200 pL by sequentially adding 20 plL1:20 diluted membrane,
130 plassay buffer (50 mM Tris-HCI, pH7.4 10 mM MgCl,, 1 mM EDTA)
containing [°H] CGS21680, 50 pL diluted compound (4X) or vehicle control in
assay buffer. Nonspecific binding was determined by 80 mM NECA. Reaction
was carried out at room temperature for 2 hou'rs before filtering through 96-
well GF/C filter plate pre-soaked in 50 mM Tris-HCI, pH7.4 containing 0.3%
polyethylenimine. Plates were then washed 5 times with cold 50 mM Tris-HCI,
pH7.4, dried and sealed at the bottom. Microscintillation fluid 30 ul was added
to each well and the top sealed. Plates were counted on Packard Topcount
for [*H]. Data was analyzed in Microsoft Excel and GraphPad Prism
programs. (Varani, K.; Gessi, S.; Dalpiaz, A.; Borea, P.A. British Journal of
Pharmacology, 1996, 117, 1693)

Adenosine 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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WD 2005/ 042500 PCT/ US2003/ 031471 196 CO 2-furyl HHH

H S-CO2CHVeCH2NMe2 392 111. Biological Assays and
waet05042590 Li gand Bi ndi ng Assay for Adenosi ne ARer/US2003/031471

Recept or Ligand bindi ng assay of adenosi ne A2a

RS S PR M e Rl R A T B Bl v

a(Bed kb @EbWell &R ?&ﬁa& fr@fz@nré!diZOPCQ Ao B[gfé‘fﬂa@@?;%@& (énzyme
(Perki nEl mer, NET1021 Assay was set up in 96-wel

cplorigetop pseay, ndiawsewere theoted ouytcatunen"ofermm}ammyand 50 pL
uent i addi ng, 2Q .L1: 20 d|Iu menbr an 0
2R e 4TS %Mﬂ%i?éli@:ﬁa% 13C /g aved 1o Agrelop

aE@T"L& fc]ro1 Pg%lﬂ"\tp 'r%& g‘ﬁ% ﬁBean%Qia?;g@'néHtvf% then
sm@péaemtﬁ 80 kpthﬂwmadIA@m cErbenateN Phtby vﬁé}ewuwﬁééﬁat 405 nm

Reaction was carried out at roomtenperature for 2

ORMmax Msabire (Mpte@Udadeem@@)g Ea%waﬁeanalyaecbnf Micregoft Excel

2B SyBr BRI TRIT dupdiafes. Ton. iy Shivleh, TEHEERe™R 0.
AhbNEsaMBibbhe@liging G 9ud, Pris B, Silies pE7 JAurndl beBisidgical

sealed at the bottom Mcroscintillation fluid 30 |al
Chemighdd992 264a6A5NEI | and the top seal ed. Plates

HURER BBURRR0" RAEKEY L JRPRQU Ly hcd 3H . Data vas

pr ogiattre rodke @67 bl/Emice49siz week olBafrDhﬁACEAwerBGToeaed two
P.A British Journal_of Pharmacol ogy, 1996, 117
PegEde DR FRASTHIPAM. M@é@@@@@tu%W@ﬁ’Bﬁ'&ﬁa%@@@}/B4 -79

d&driEhneal i éf?t‘{/eét??ﬁo‘m?séﬂ@ r%ﬁﬁ‘%ﬁgﬁﬁg %]?SI b AgAt12 hrs dark

receptors and “contal nin
cy@lﬁ aO@athec:ttody dayennceqa%tetrageﬁeeradetoethe%d@d ream. The mice

96- wel J
W BLHaer PUPCiRBeaLyY Wit halpedust eibtpa 191514 1 Breormi
m¥as red, S%QQH%E: Rcif) Qh@ll} dAsfRYoEd 'rh@ﬁﬁﬁm?r?sélmé)'o? I'\‘/E:hlcle at

m xt ure/ 0. BSA)." For agoni st assay, adenosine
1.b so@/fgor . Eeig%lfg Sthe miwAwgse thamplegae i theiabome mswrtm

acoBSE RO URe ind {600 10 Mfutkiar I8 mEE i et Boldy yith
vehiutel paBes T\Mdelh a@ﬁmgenhé)tdr damip Suridsnatt 3 may/kd? 10 mi/kg
fol | owed addition_of 50 30 nMNECA Cell s were then

(C@’H89589§d1 @9/ Bk MadedlB % drvermsd ihapliie sonicated to obtain

a uniform suspension). The mice were then placed in their home cages with
access to water and food. 1 hour after oral dose, the catalepsy test was ‘
performed. A vertical metal-wire 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%

wo mhshizsoon and conmpound 3 showed 90% i nhi bi tPODUST003/031471
hal operi dol -i nduced cat al epsy when orally dosed at 10
ng/ kg. Tabl e 5 37 WD 2005/042500 PCT/ US2003/ 031471
Ki (nM No. ARa Al a Al bindifng ant ggoni st ant agoni st
function funct®on!4p-844 £4-2833 71099 98 2 2. 032 6. 868

5.32 3 0.26 0.0066 0./288 4[0.885 2|63 15.57 5 5.355
2 4géh 1639 17 98®5 1. 49 6.89 8 58.41

o g 7. 69| 10 6.14]0.100 1.2 11
82 4 85 fo. -
22035105042 52 ﬁ?@.%. 13 5.16 35.59

5.5 11.59 9
8.85 1.63 2.4 12534932

10.35 14 2. 10,0 119 15/3.23 0./258 3.46 16 1.75
0.169 5. 22 41f“L.g%§§.1iQ1%1 253&ﬁ8 17.95 >3000
188.99 19 110,,73,3¢88,21, 6¢ 2% 0./p5 0.126 0.91

32| 3.55 0.634 9.89

JES

331 0.175 0.34 0.021

34 | 560.13
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36| 4.37 0.052 - 2.52

37| 2.86 0.143 3.07

38| 2.34 0.956 9.44
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. 41 42 CLAIMS 1. A conpound having the
structure of Formulal X R2 R3/ N N{ R4 5 Fornula
[1.or & pdisgonndkeavingtlel srctae ©€Porafalad sal t t her eof

of

wherein (a) R is selected fromthe group consisting

IDUS4
Ry 7 \

N=<N
R4

Formula |

or a pharmaceutically acceptable salt thereof, wherein

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

@)

(i)
(iii)
(iv)

30

-CORs, wherein Rs is selected from H, optionally substituted Cj.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 C,.g alkoxy, phenylacetyloxy, hydroxy, halogen,
p-tosyloxy, mesyloxy, amino, cyano, carboalkoxy, or NRsRg
wherein Ry and R; are independently selected from the group
consisting of hydrogen, C,.g straight or branched chain alkyl, C;_;
cycloalkyl, benzyl, aryl, or heteroaryl or NR;R; taken together
form a heterocycle or heteroaryl;

COORs, wherein Rs is as defined above;

cyano;

—CONRGgR ¢ wherein Rg and R ¢ are independently selected from
H, C,.s straight or branched chain alkyl, C;.7 cycloalkyl,
trifluoromethyl, hydroxy, alkoxy, acyl, alkylcarbonyl, carboxyl,
arylalkyl, aryl, heteroaryl and heterocyclyl; '
wherein the alkyl, cycloalkyl, alkoxy, acyl, alkylcarbonyl,
carboxyl, arylalkyl, aryl, heteroaryl and heterocyclyl groups may
be substituted witﬁ carboxyl, alkyl, aryl, substituted aryl,
heterocyclyl, substituted heterocyclyl, heteroaryl, substituted

heteroaryl, hydroxamic acid, sulfonamide, sulfonyl, hydroxy,
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10 (i) -COR5, wherein R5 is selected fromH,
optionally substituted C, straight or branched chain

al kyl, optionally substituted aryl and optionally

substituted aryl al kyl; wherein the substituents on the
al kyl, aryl and arylal kyl group are selected from
C.s aI koxy, phenyl acetyl oxy, hydroxy, hal ogen, 15

p-t osyl oxy, mesyl oxy, 14 cyano, carboal koxy, or
NR7R8 wher ei 7 and 8 are depe de Iy el ect
fromthe grOL}B1 enie o Xﬁgfwfaﬁﬁ}/ﬁ%lg ndoge ebht
or branched ckigi fRe alltﬂéydn to Wwhick the mlaﬂ@dhwfomlaﬁaéﬁbhycle or

aryl, or heteroaryl or NR7R8 taken together forma
het erocycl e dieterefdeedpy| : 20 (ii) OOORS, wherein R5

is as defy Cc I (1
wher ei n é}& nd 8 g@ g?bg&ﬁuﬁggb'se%{%%%% ?1§/Urasﬁ)§ eedcgtgéigg ﬁ’ém H,
Cl-8 straig htwlwreubtha nuﬂamdem:hai the dkﬂygrpume Flected from Cy.g

cycl oal kyl , r|fI acyl,
al kyl car bonyl? o 5‘5 cetyg)éy’gy% Eéj gena? ﬁs))’%’ky’
het er oary) andesblekﬁ raﬁﬁmcé)&iho, cwb@tll&ixp, dafvexyl dtyll

ycl oal kyl, al koxy, |, al kyl |,
iyl atkyl " arsierookiCidith sfmcnen sy ig) ordiolps

may be substyienfieR,; MR afeddk BOHNEH abRbKY! , aryl,
substituted aryl, Eet erocycl yl, substituted

het er ocycl yl , het er oaryl, substituted 30 heteroaryl,

STk Sdh LR S OB PRSP

. toget_herOptmmllywbsatuuecthetegmrylto whi ch they are attached

forma heterocycle or heteroaryl group; (V)

optionally substituted Cl -8 straight or branched chain

al kyd); SRyR &R dhe td R uSLBGS idddgntent1o Seltdial fednkihk grogp oup
are selected fromC 1-8 al koxy, phenylacetyl oxy,
hydr oxy, “HISHEAE, p-tosyl oxy, nesyl oxy, am no, cyano,

car boal kH%Yo ek ahraf%o@w stra%ﬁtydr bran&féﬁ ‘é‘ﬁa‘?&éﬂ@l}’irylalk 1, C37
het er oaryl yl thi o, R%

wher ei n mioaﬂml R8s dk@(yaé'amﬂm@@oaﬂﬁg% fnﬂuoromethyl Cis
alkylsulfonyl, halogen, nitro, hydroxy, trifluoromethoxy, C,.g carboxylate,

aryl, heteroaryl, and heterocyclyl, -NR 1R,
wherein R;; and R, are independently selected from H, Cy.g
straight or branched chain alkyl, arylalkyl, Cs.; cycloalkyl,
carboxyalkyl, aryl, heteroaryl, and heterocyclyl or Rjpand Ry,
taken together with the nitrogen form a heteroaryl or heterocyclyl
group,
-NR3COR 4,
wherein R3 is selected from hydrogen or alkyl and R4 is selected
from hydrogen, alkyl, substituted alkyl, C,.3 alkoxyl,
carboxyalkyl, aryl, arylalkyl, heteroaryl, heterocyclyl, RisR;¢N
(CHy)p-, or RsRNCO(CH,),-, wherein Rys andR¢ are
independently selected from H, OH, alkyl, and alkoxy, and p is an
ir integer from 1-6,
wherein the alkyl group may be substituted with carboxyl, alkyl,
~ aryl, substituted aryl,“ heterocyclyl, substituted heterocyclyl,
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10 (b) R2 is selected fromthe group consisting of
optionally substituted aryl, and optionally
substituted heteroaryl; (c) R3 is fromone to four
groups i ndependently selected fromthe group 15
consi sting of hydrogen, halo, Cl_8 straight or
branched chai n al kyl, aryuglkyl, C3.7 «cycloal kyl, C14
al koxy, cyano, C 4 carboalRoxy, trifluoronmethyl, C .8
nitr

Yl oor oot seSand S5tk el B acid spifprpmidsy

and het er ocy csulfonyl, hiNRoyRio!, Akbxye higialkyRor Rpand 2 takee
i ndependently selected fromH_ Cl 8 straight or
branched chai tPeeshekyith ths carbenyk {arm agarbonyl gentaming y | |

car boxyal kyl ,hegfdéyclyltk%l%roar yl, and heterocyclyl or
RIO and R1 taken together with the nitrogen forma

het eroaryl or heterocyclyl group, 25 -NR13COR14,

wher gi n ' hydr ggen or al kyl. and R14
10U 0 RER SR RO ol SR 1950 &1 YielftE, 1
Cl 3 alk hed claar e/l , aryl, aryl al kyl,
het_eroar?/xlx?dﬁ ie[oaﬂiqig I,y SFil%N CI¥|2 P Y or |

Rl 5Rt 6NCO( CHZYFEein '\%%‘&‘éiaﬂd %%Y aﬁ’i‘alph%é Oa%@a@osub“lt“ted

i ndependent | ywitheIn€6# ﬁ@refgl‘dﬁg’é églec@htfmal! cks}slc?;clml,@,ﬁoxy,

and pis an integer from wherei n the al'kyl group

may be subst koK &Yt Gucarvnakery, triflugipmethylafys |

substitut ed clhyl, L

het erocycl yl ?“q%“lf‘ﬂ‘z%’ gélg%‘)rﬁy\lll?%’shgg}é? ??ﬁtﬁﬁe%&ﬂegtmg f ’oCa'fgyI ,
hydr oxam ¢ achdoxyda, amirenNBeR s, @yl dnd hgteroatyl;dr oxy,

t hi ol , al_&gxyan r- %&I al kyl, or R13 and R14 taken
toget her ‘W t'h the Cathonyl forma carbonyl containing
het erocycl yl vileritR,; and Ri} afedndeperdenitctiesled fremhidiegen,

0 oup, O, LD e o S L A
(e) X is selected from C=S, C=0; CH,, CHOH, CHOR 9, or CHNRR;;

where Rj9 Ryg, and Ry, are selected from optionally substituted C;.g
straight of branched chain alkyl, wherein the substituents on the alkyl
group are selected from C,.g alkoxy, hydroxy, halogen, amino, cyano, or
NR2R,3 wherein Ry; and R;; are independently selected from the group
consisting of hydrogen, C;g straight or branched chain alkyl, Cs_;
cycloalkyl, benzyl, aryl, heteroaryl, or NR»;R»; taken together from a

heterocycle or heteroaryl,

wherein, unless otherwise stated,
“alkyl" means straight, cyclic or branched-chain alkyl containing 1-20
carbon atoms and optionally substituted with one or more groups such as
halogen, OH, CN, mercapto, nitro, amino, C;-Cg-alkyl, C;-Cs-alkoxyl,
C,-Cg-alkylthio, C;-Cs-alkyl-amino, di(C,-Cs-alkyl)amino, (mono-, di-,
tri-, and per-) halo-alkyl, formyl, carboxy, alkoxycarbonyl, C;-Cg-alkyl-
CO-0O-, C;-Cs-alkyl-CO-NH-, carboxamide, hydroxamic acid,
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wherein the al kyl and benzyl groups are optionally
substituted wth one or nore groups selected from
C3.7 cycloal kyl, CI-8 -10 al koxy, cyano, Cl4

car boal koxy, trifluoronmethyl, Cl1_8 al kyl sul fonyl,

hal ogen, nitro, hydroxy, trifluoronmethoxy, C _8
carboxyl ate, am no, NRL7R, 8, aryl and heteroaryl,
-OR17, "and- NR17R, 8, V\,herei4|§ R17 and R18 are

i ndepend f.rom hydr ogen,

opt | onal Py LR sHiRraG RICE ey aplk ey x
I s sel ech@grodrypm C=S, C=0 CH2, CHOH, CHOR19; or -
CHNR2OR2I  where Rig, R20, and R21 are selected from
optionally substituted Cl-8 straight of branched

chai n al kaﬂfl" Pm%“'?h?thgn@%fzﬁ (# &yiawo% a%@bshﬁlgntal ky!is20

group are selected from roxy. Sharogén,
ami no, cyeabmtyclmraromdﬁﬁ 2R3l thiteuayiba sﬂ%ﬁtuwd dy Ridi8pendent

i nde enden S the rou consi.sfin

hydr ggen Efl%?f ? Péﬁ’{ hS?‘n%P%eH ?ﬁ%ﬂ“ﬁ“iﬂlﬂﬂge“g@? 7
cycl oal kgN, mbre#ty, hitroafinsino, m&tgﬁﬂmr(}ﬁl-cg-dllfox?l%g&§k§lﬁﬁ@n
toget her fro het erocycl e or heteroar

wher ei n, Cufr g‘kg -3inRs Ak s s-dlkdiagiino, (mgney| - e alper-)
strai ght hal&XIKY1 forRyl, &E%Q? hadxfhapdoRyiat Kyl aiamicioni ng

1-20 carbon atonms and optionally substituted with one
or nore groupkylsehHasor Cwéb)@gédﬂ,m@ﬂ CN, nercapto,
nitro, am no, G -CB-alkyl, - C$- al koxyl, 30

Cl- Cs-al kyl t hi o, Cl1-C8-al kyI - am no,

di (C1- 'Cs"latekyy()ld'mmmrocymh aad, "helierocycldrrefer, toan dptivaaHy)

hal | k | ko b

R O I S L e
hydr oxam 4; tacmde,mbéﬁd rrﬁ)ubcfyelitf;lmt& e1-nﬁmbéremml:ycht: hir @D- to
aryl, ar 4&0 Og ,. heteroc c and heteroaryl;
“aryl " 1\'/ gipber @f %F‘“%@’é@ma}” asyat least gng hetegpatoqn in
subst i t U Mast@he® bbonl sonR conPaififd H@%%leﬂféreﬁf QBRfihEof the
radi cal that may be substituted i ndependent

repl ac entistrrocyelicigroyp osntemuxgﬁélewmo@g@w léﬁvé)hﬁ Ph&r eon
wi t h hal
S Bl %ﬁ?&ton@ele&% onyﬁl%g%)am(ﬂé tof%ﬂl Qiﬁﬂng Qind sulfur

atoms, where the nitrogen and sulfur heteroatoms may also optionally be

 oxidized and the nitrogen atoms may optionally be quaternized;

with the proviso that said compound is not:

Ar

—_—

\ N
N~<
NH,
wherein Ar is phenyl, p-methoxyphenyl m-methoxyphenyl p-bromophenyl,

m-bromophenyl, p- chlorophenyl 0- chlorophenyl l-naphthyl 2-naphthyl, 2-thienyl
or 2-furanyl; or
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Ct - CB-al kyl -am no, di(Qg -CB-al kyl )am no, (nono-,
di-,tri-, and per-) halo-alkyl, fornyl, carboxy,

.al koxycar bonyl, Cl-CB-al kyl - CI}C} 10

g -C8-al kyl -CO-NH, or carboxanlde ‘and "heterocycle",
"heterocyclic" and "heterocyclo" refer to an
optionally substituted, fully or partially saturated
cyclic group which is, foﬁmexanple, a4-to

7- menbered nonocyclic, 7-to 11-nenbered bicyclic, or
10- to 15 15-nenbered tricyclic ring system which has
at | east one hegfergatgm i nAr at | east one carbon atom
cont ai ni ng ring n each ring of the

het erocyclic grRayp ™ {ng a heteroatom may have 1
2, or 3 heteroatons fel geted fromnitrogen atons,
oxygen atons, and sul fur\ atons, where the nitrogen
and sul fur heteroatons magygal so optionally be 20

oxi-di zed and the nitrogen atons may optionally be
quaterni zed; wth the proviso that said conpound is
not: Ar N NNH2 25 wherein Ar is

, n I enyl , '
u@&%%SQH P&%&&B@ Yha}ﬂ§£§+?%g¥§ﬂlorophenyl,
o chlorophenyl 1- naphthyl 2- naphthyl, 2-thienyl or
2 fura i's p-chl orophenyl,
- nap%%?}ﬂﬂ’oungpavflgt'\hel sé’ﬁ’y‘ime o o'énul‘ﬂlcorrpound havi ng t he
structure of Formula Il X R2 R3\N RD t NH2 Fornula
Il or a pharnmaceutically acceptable salt thereof,

wher ei n X R,
' \
R3 / N
Ri
Formula Il

or a pharmaceutically acceptable salt thereof, wherein

(a R, is selected from the group consisting of

1) -CORs, wherein Rs is selected from H, optionally substituted C;.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 C,.g alkoxy, phenylacetyloxy, hydroxy, halogen,
p-tosyloxy, mesyloxy, amino, cyano, carboalkoxy, or NRsRg
wherein R; and Rg are independently selected from the group
consisting of hydrogen, C|.g straight or branched chain alkyl, C;.
cycloalkyl, benzyl, aryl, or heteroaryl or NR;Rg taken together
form a heterocycle or heteroaryl;

(ii) | COOR5, wherein R; is as defined above;

(iii) | c’yano; .

~(iv)  —CONRgR,q wherein Rgand R, are independently selected from

H, C,.g straight or branched chain alkyl, Cs.7 cycloalkyl,
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10 (a) R is selected fromthe group consisting of (i)
-COR5, wherein.R5 is selected fromH, optionally
substituted C1_8 straight or branched chain al kyl,
optionally substituted aryl and optionally
substituted arylal kyl; 15 wherein the substituents on
the alkyl, aryl and arylal kyl group are selected from
Cl e alkoxy, phenylacetylo y, hydroxy, hal ogen,

NR7Re” wher ol BIEEFORNIM Sy e FBef ARG <o HEed

fromthe grougpylaled §h¢tagar9ﬁanh}5@t§,@ ] C1.3 straight
or branched chain ﬁﬁ( 7 20 cyg}lezgyal kyl, benzyl,

aryl, or het eVisgiythe g Y'P\Wi@élkﬁ’bﬁ’@ﬂx)t’ agbrahicarbomilm a

het er ocycl e I p

as defi ned ag({aa{/bg%le&g?lﬁl %‘ggﬁét}m% ? Egh%gél%gtl \?ﬁ

RO and Ri o arbke Sumwﬁﬁwd@mbyxﬂedlb&taad substitnted25y1H, CI 8

strai ght or i

trifluoronet ﬁ{/%p&ﬂc?gr %15;3/} ft&e(?hel%é/mdycgm:’yfteméﬁyl{ ‘Iﬂ’é#‘ﬁ?gn

(r:]ar boxyl , |' larbete&iak)ylhydmlﬁgthm laf(l&tsﬁlf&&myde iﬁ'll(ld?)d hyldri?xy,
eterocycly erein the a y a

oyt Cal kyl c by, akety GEsey kY 6y Ko akemgpectied

het eroaryl anghé Gtrogxned Which ﬂ@r B aftRYied Rri§ heterocycle or

substi tuted VVI th car boxyl, al ky aryl, substituted

aryl, hetero E?F‘WY ZEOUBSti t uted het er ocycl yl,

het eroarW) %&Bﬁaﬂ%ﬁb@%te@ﬁ%&%&’# e?%gé'd%ﬁmaﬁt aci d,

sul f onam de, r oxy, am-no koxy
or aryl al kyl threnRQe arbdtltmmﬁ ctxakeaikyl;ge\tprm selendet fromh(@ s

nitrogen to he ched .f orm et erocycl e
or 10 heter \(I)Xlzi;luroil( ?nﬁaﬁ?afy%’v% 9 P%‘Yoﬁ%{t’ﬁ% %’ﬁ’ﬁg?’frut ed
Cl - 8 st r ai ghtmesyloky, amﬁhe@aﬁdJaarBoaﬂkdxy,l carboxigdird] N t he

substituents on th gr Iected from
Cl-8 al koxy,he}ﬁf?é}‘@ﬂg}&eé%w i}‘?foﬁﬂ}d[“ﬁkﬁl yiue: 5 &R
p-tosyl oxy, Wlﬁﬁzﬁll@?%dR@B}c%Qdeﬁ}%@Q&vecar boal koxy,

-car boxyl, aryl,

(b) R, is selected from the group consisting of optionally substituted alkyl,
optionally substituted aryl, optionally sﬁbstituted heteroaryl, optionally
substituted heterocyclyl and optionélly substituted C3.7 cycloalkyl, C,.g
alkoxy, aryloxy, C.g alkylsulfonyl, arylsulfonyl, arylthio, C,.g alkylthio,
or-NRy4Rys ‘ .

wherein R4 and R;s are independently selected from H, C;.g
straight or branched chain alkyl, arylalkyl, Cs_; cycloalkyl,
carboxyalkyl, aryl, heteroaryl, and heterocyclyl or Ry4 and Rys

taken together with the nitrogen form a heteroaryl or heterocyclyl

group,

(c) R; is from one to four groups independently selected from the group
| consisti'né of: ,
hydrogen, halo, C,._gvstraight or branched chain alkyl, arylalkyl, Cs.;
cycloalkyl, C,.g alkoxy, cyano, C,4 carboalkoxy, trifluoromethyl, C.g
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~heterocyclyl group

15 heterocyclyl, heteroaryl, sulfonyl, thiol,
al kyl thio, or NR7R8 wherein R7 and R8 are as defined

~above; (b) R2'is selected fromthe group consisting of

optionally substituted al kyl, optionally substituted

aryl, optionall y substituted heteroaryl, optionally

20 subst ituted heterocyclyl and opti onal |y substituted

C3_7 cycloal kyl, C1_8 al ko‘%y, aryl oxy, Cl-8

al kyl sul fgnyl . aryl sul faon arylthio, Cl4alkylthio

or -NR24 @%Y%wﬁﬂogmmg%&ysd%v a?féwmﬁlefélwéhcfeﬁffrrwyiate

sel ect ed aE‘lQféiehlar)@an@het&t)éﬁlyﬂhNRﬁR,zbr anched chain

al kyl, arylal kyl, é%/c oal k 25 car boxyalm(él

aryl, het er oaMjereindiygang ewggm)dgpeyden@ysqi@md

taken t oget he he | or
Sl 5 bR YR IRD, ASRINE CTEORLARA . o 0ps

i ndependent | ycashﬂxeaiksd,dar[yk beterbirel, gudcheeroc3dylan Rgjand Rpg

of ., hydrogen strai br anc chai

al kyl, aryl al %‘f“%@‘e’f’“ the F’Bré’ﬂ%ﬁm &Eet%“’aﬂ i‘ﬁemcycrfyl

cyano, Cl 4 cgbhpal koxy, trifluoronethyl,

al kyl sul oﬁg hal ogen, nitro, hydroxy,
trifluor t3ﬁQ ; Cl_8 carboxyl ate, aryl, heteroaryl

~and het er ocy ClyNdrein RNR;sdleBég ’frow}@ﬂﬁg& &hiky %q RR.]m?: sébdced

i ndependent|y sel ected from H st ral

branched chai fioa hk@rpgenaﬁlw,éllwmted@ﬁ(w & ydk@@(l ky I 5

carboxyalkyl , e or
Rio and Ru enlla%ngge er é\ln)é l he?%&ia:ﬂi %‘?‘%‘g@%ﬁ}#ﬁr‘h@
het er oar yl or(GihlpeDDRyRi(,NCO(@ﬂx),u,pwhedEiilmﬂam aravher ei n
R13 is sel ecte

n
selected 10 1 %’ﬁ?‘%%?’r%g 953’?‘8{1 o §%‘P§lsf”?d?%°é& a&??yﬁ‘m
G _3 al koxyl , inegériaxyrbkyl , ar yI aryl al kyl ,
heteroaryl, heter.ogyc , R15
R15Ri 6NCO( CHYstein aﬁém FOYRYBaAY ‘Pélém‘é‘z%th carboxyl, alkyl,
i ndependent | yargiehBaitaeh irylomté#ocﬁish s@shtidited hBRACRIOXY
and P is an integer from 1-
heteroaryl, substituted heteroaryl ‘hydroxamic acid, sulfonamide,
sulfonyl, hydroxy, thiol, alkoxy’olr arylalkyl, or Rj3and Ry taken
together with the carbonyl form a carbonyl containing

heterocyclyl group;

- (@) Ryisselected frém the group consisting of hydrogen, C,.¢ straight or
branched chain alkyl, benzyl |
 wherein the alkyl and benzyl groups are optionally substituted
with one or more groups selected from C3.; cycloalkyl, C;.g
alkoxy, cyano, C,.4 carboalkoxy, trifluoromethyl, C.g
alkylsulfonyl, halogen, nitro, hydroxy, trifluoromethoxy, C.s
carboxylate, amino, NR 7R 3, aryl and heteroaryl
-ORj7, and ~“NR 7R3,
. wherein Ry7 and Ry are indepeﬁdently selected from hydrogen,

and optionally substituted Cy alkyl or aryl; and
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15 wherein the al kyl group may be substituted with
carboxyl, alkyl, .aryl, substituted aryl,

het erocycl yl, substituted heterocyclyl, heteroaryl,
substituted heteroaryl, hydroxam c acid, sulfonam de,
sul fonyl, hydroxy, thiol, alkoxy or arylalkyl, or R13
and Rw taken together Mﬁth the carbonyl forma
carbonyl containing 20 het®rocyclyl group; (d) R4 is
sel ected_fromthe gro%g consi sting of hydro

st r &Pght Xd# selagted AomeerSs £50n CHp IGHOH, S HKb: ENBBORzlt he
al kyl anghbeRzyR,3he Ras.u@srefégg@hb @O%Mgag&gmg{&ed 25

with one or nofe groups se o8] kyl,
01 8 aI Rteakght ofchranshed abaia atial, M{l)adeklokq/subttrtmehtswo therikyhy | ,

0 Itro dr
tr| fI uor g%ne? %‘JOES((QQ(4 ﬁogﬁ ¢ gﬁlﬁdx%y Y4{o&s: hﬁ‘?‘/ﬁg a'}lﬂﬂﬁfyﬁl%or
aryl an dNR@R@,rW}Ereyi Ry, ad R are aﬁdépenﬁ&ll?r@bl&tediﬁmv\ﬂle
R17 and Ri b. are b(gré)en entl ecte {] h drogen
and opt i SRR of hydrpgen, o faRghe a"hgﬂf/ sCdnd 49
(e) Xis srloalkdEBenzyI0 My Chsero ~Oor IRIZR, Ghiekk Qh@ﬁ% or
CHNR2OR2 5}Q\/\,'netfb'le nfzy mgaz 5}y lfk%rzé sel eoct ed fr%oam
opt i onal WCTQWPFM?T@W]C 8 stral ght of branched
chain al kyl, wherein the substituents on the alkyl

group are seI ected fromC, .8 al koxy, hydroxy, halogen,
ami m@ereuyam@so@pnﬁsemm@ms V\,her ein R22 and R23 are

* hydr ogon. M i SEMGE S GR T bafadd B 0B Mg Pl £
- cycl oal kgdrbonkamyihd optfoylhlly subdtieutabwit one@f M@B sicalsen

t oget her, from terocycl.e or .hetero

wher ei n, PAIREER: Cg{ éﬁé‘f"\?ﬁag » Wfrgpamino, KyfC a{k% éﬁ%‘k"xyl
strai ghtcl-cy@lkylthxd;) C.Jummymﬁn@ hli(CFlOE‘Jaikyi)anﬁﬁ@ RbriY- Qﬂ-
1-20 carbon ataons and optionally substituted with one
or nore E‘f’&ﬂﬂ)ge@@élﬁ adiyl, ?Fﬁ}ybg‘j@ﬁ"x)’@ikOWbWF Eardisalkyl-

rc1:| t 2:8 aladgbf(ﬁ FCg-%ﬁ):l@(_KﬁH chfbg%Qmaé lfl%(r)g(amlc acid,
di (C, - Cg8 pv@mu}eamlfwyl thinbraorl, arg(Ci-Cslakyl rhieterocyahid apedr - )

hal o- al k rnyl, carboxy, al koxycarbonyl,
C, - C8-al %’I“T“’afr’q

aryl" or "Ar," whether used alone or as part of a substituent group, is a
carbocyclic aromatic radical that may be substituted by independent
replacement of 1 to 5 of the hydrogen atoms thereon with halogen, OH,
CN, mercapto, nit_ro, amino, C;-Cg-alkyl, C,-Cg-alkoxyl, C;-Cg-alkylthio,
C;-Cs-alkyl-amino, di(C,-Cg-alkyl)amino, (mono-, di-,tri-, and per-)
halo-alkyl, formyl, carboxy, alkoxycarbonyl, C;-Cg-alkyl-CO-O-,
C,-Cs-alkyl-CO-NH-, or carboxanﬁde; and

"heterocycle", "heterocyclic” and "heterocyclo" refer to an optionally
substituted, fully or partially saturated cyclic group which is, for example,
a 4- to 7-membered monocyclic, 7-to 11-membered bicyclic, or 10- to
15-membered tricyclic ring systern, which has at least one heteroatom in
at least one carbon atom containing ring and wherein each ring of the

heterocyclic group containing a heteroatom may have 1, 2, or 3



CO O, C-C8-al kyl-CO NH, carboxam de, hydroxam c
aci'd, sulfonanide, -sulfonyl, thiol, aryl, :
aryl (C, -Cg)al kyl, heterocyclyl and heteroaryl; 20
“aryl"™ or "Ar," whether used alone or as part of a
substituent group, is a carbocyclic aromatic radical
that nmay be substituted by independent replacenent of
1 to 5 of the hydrogen at oY thereon with hal ogen, OH,
CN, nercapto, nitro m no, C -Cg-al kyl,
G- - al RBsitomeSdedisd BO Roech ot exidenatory nd s
di (C, - CBa@k Whe thésitrogeRRAPsulfuflheterbdtdms ma lisoRPtionally be
hal o- al kyl , fornyl, carboxy, al koxycarbonyl, B
Gi - Cg- al R¥jfliz he nitgogerrgtorp gy optionpllybe qypternized;
car boxam de; and "heterocycle", "heterocyclic" and
"heterocycl 0" refer to an optionally substituted,
5. ful Iwithghe gravisd thitl whes & israatyas, thge R} i ngrphegylwhi ch i s,
for exanple, 30 a 4-.to 7-menbered nonocyclic, 7-to
| 1- menbered bicyclic, or 10- to 15-nenbered tricyclic
3)r Thecomypdtuaiaf cllih Q) wiieaéin R} islopadHallpsidsthate@hctab@ynorn  at
| east one carbon atom contalning ring and wherein each
r?l?ﬂj’n%‘?y Phtituteardr ocycli ¢ group containing a
het eroatom may have 1, 2, or 3 50 heteroatons
sel ected fromnitrogen atoms, oxygen atoms, and sul fur
10 4)aTlegsompapret of clajre 19t elpigyh wharsth Rois aneptinealls sehatigted fyray
‘ al so optionally be oxidized and the nitrogen atons
ray optionally be quaternized; 5 with the proviso that
S)whlercomypoinsl af agy ememf thetpearedi@g ¢lasimnowhepdieRyis COBRs BhdRs is

co und, OF i 2, rejn i.S. optionally

s r@?‘f’?ﬁ?@&"ﬁﬁ@é‘?ﬂéfﬁ%f“ f”ﬁ?ﬁ%‘!}ﬂ’g}r’l ‘@(yi'u bsti t.ut ed
aryl. 10 4) The conpound of claim11 or claim3,
wherein R2 is an optionally substituted furan. 5) The

6) c hrFsmRauik of apy onsk themrecpding clamsdiheeein Kds GE0: wher ei n
R is COOR5 and R5 is an optionally substituted C, _8
strai ght or branched chain alkyl. 15 6) The conpound

7) oFhexgenpevid offany pne of elaimsdi ang 4<, ahersin therromppynd)s ef Foayla
7 an‘gq&ig&qmg_und of any one of clainms 1 and 4-6, _

erein the conpound is of Fornula | and Rq is am no.

20. 8) The conpound of Caim1l1, which is:

20 8 21R0LRodd H A3, Yhich R9enol 1: 2-d] pyri mi di n-5- one;

1

W

- 2-amino-4-furan-2-yl-indeno[1 ,2-d]pyrimidin-5-one;
2-amin0—4-phenyl-indenb[ 1,2-d} pyﬁmidin—S -one; |
2-amino-4-thiophen-2-yl-indeno[1,2-d]pyrimidin-5-one;
2-amino-4-(5-methYl—furan—Z-yl)-indeno[1 ,2-d]pyrimidin-5-one;

25 2,6-diamino-4-furan-2-yl-indeno{1,2-d]pyrimidin-5-one;
9H-indeno[2,1-c]pyridine-4-carbonitrile, 3-amino-1-furan-2-yl-9-oxo-:
9H-indeno[2,1-c]pyridine-4-carboxylic acid, 3-amino-1-furan-2-yl-9-oxo-, 2-

dimethylamino-ethyl ester; " _
9H-indeﬁo[2,1-c]pyridine-4-carboxylic acid, 3-amino-1-phenyl-9-oxo-, 2-

30 dimethylamino-ethyl ester; | o o
9H-indeno [2,1-g]pyridine-4=carboxylic acid, 3-amino1-furan-2-yl-9-oxo-, (2-

dimethylamino-1-methyl-ethyl)-amide; |
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2- am no- 4- phenyl -i ndeno[ 1, 2-d] pyri m di n- 5- one;

2- am no-4-thi ophen-2-yl-indeno[1, 2-d] pyri m di n-5-one;
2-am no-4- (5-net hyl -furan-2-yl)-indeno]

1, 2-d] pyri m di n-5-one; 25

2, 6-di am no-4-furan-2-yl-indeno[ 1,2-d]pyrimdin-5
-one; 9H i ndeno[ 2, 1-c] pyri di ne-4-carbonitrile,

3-am no-1| -furan-2-yl - 9- oxo*:

9H i ndeno -c] pyridi ne-4- carboxylic_ acid '
3- arﬂ'}%ﬁlgF'{Of%ﬁalﬂL@m-g-gérB%lle acyd, 3epming- FriHrati b 2-eXay/@-
digeth§lamifttthylIRBR]1%nkdS bPpyr | di ne- 4- car boxyl i c acid,
3-aninp-|-?heg%I¢9-oxo-, 2- 30 di net hyl am no- et hyl
est efF-indenoj hhelppidiner4-eqrpxylieiacid 3aming- bfian-2-yl-2okw, 1-
M 2 f Bran-2-yl.-9- oxo-, (2-
mﬁt}%ﬁ@}g&%@@i@%ﬁ& “ethyl)-anide; 51
9H i ndeno[ 2, 1- c] pyri di ne- 4-carboxylic acid,
9)3%%%ﬁb%ﬁrﬁc%gg@@%&?’#}g@?ﬁ&oﬁgtgﬁo&&o%of any one of claims 1 to 8
9khd aptanmdcAutibalty deyéptabletarritr, GaleRIXHE providCdfElaim 1 does not
3-am no-1|-furan-2-yl-9-oxo-, 1-

- @1 -pyrrolidin-2-ylmethyl ester. 5 9) A

phar maceuti cal conposition conprising the conpound of
any one of clainmse 1 to 8 and a pharmaceutically
10) Acempaidef anyrqne of claijysdte 8 forubginmredicing owhgkein the ipraviso of
d . 10 10) A conpound of any one of
agﬁlp&ksngggb%br use in nedicine, wherein the proviso
of claiml does not apply. 11) A conpound of any one
' to 8 or .a phagmaceuti cal. conposi.tion of
11§ PP of oy ol of et 315 HE St Puscfi SR itpn Gl 8
 pfoeuserih iraging A sabjéut hd vy or pRevd@hiprifl @ fubiete hidpbribednelidtedy
e%ga.onlan%gAdeno i.ne Ala receptors in appropriate
c®f FEIEOCHCR ALEANA At BERRIYH é%a&?ﬁov'éatﬁlf%lé’rsa@r Sdr a
NRMRIBene@iti fedighder of fovehEdiorder FbrlihRaeOPakintdngease,
Huntington's Di sease, Miltiple System Atrophy,
(‘B&sﬁség Biatington'Thligense Multinkn Sysmy Aaenbs Castipbesshse, and
PBEYeh&abBMRBhbiger WHELEL Gnd §15:10 DOMERA, Wereif Ih@ lpmvilso dpes

not  apply.
. claim 1 (?pes not apply.





