; €3e61x6. $&6PTX, CONDENSED PURI NE DERI VATI VES AS A, ADENCSI NE RECEPTOR
ANTAGONI STS 5 Thi s appl i cat raomo2l| ai ns benefit of United States Provisional

Appl i cat i qip Nay180/ 250, 658, fil ed Decenber i ch pcg/iRi 81991
i ncorporated by refer enmmm]ﬂﬂﬁmm FI EL[{“ NTI ON This invent{ gl
rel ates to nedicinal ch har mac . 10 particularly,

rel ates to antagoni sts of the adenosi ne receptd¥&?* phar naceuti cal
conpositions conprising these conpounds and met hods of maki ng and using the
sanme in the treabikdEh poRing DERASESES BACKGENAINE REEEPTOR ANMAINIITON 15 Adenosi ne
IS a ubiquitous biochem cal nessenger. Adenosine binds to and activates
seven-transnenbrane spanning G protein coupled receptors, eliciting a

vari ety of physiol ogical responses. Adenosine receptors are divided into
four kngwn subt Thismpplication chlims Bewefit A2 UnitedStafss Provibions! Agplieptiar Nsubt ypes
medi ate different nd_soneti nes_opposing, effects. Activation of the
adenosi ne ﬂQ’%%éé%tfﬁFq DP@ﬁml@Xén%q)@?W Ghap heregninoerppratgddsiefsrenceenal

vascul ar resistance, while activation of the adenosine A2a receptor elicits
a decrease in renal vascular resistance. In nost nanmal i an organ systens,
peri ods of netabolic strFECHNIOAL FIEID OF THEAINVENTIOMNes in the
concentration of adenosine in the tissue. The heart, for instance, produces
and rel eases addhisdnyatiop relaigs ta medigngt shpaustasadnheamaelagy: ddere such as
reduct y@ns t; r FEXelel] iﬂﬁ’ i i1Se,
adenos?ge %ﬁggﬁﬁ’a{% %garﬁéssat})ﬁm%ggwg%s&?ﬁ{:%ﬁggse I r?kéa&égl%’ se %‘ %éﬁﬁ}f/\%oxi a,

met abol i ¢ sémpssitionsdonpriying elpdse cdmpounds ahd hreetteds of Taking mideymgahsanriaduce
adenosi ne constituti ﬁg] y. The ki dneys adjust the amount of constitutively
produced aH&feraiment phdisfases to reguiate glonerular filtration and

el ectrol yte reabsorption. Regarding control of glonerular filtration,
activation of AL receptors leads to constriction 30 of afferent arterioles,
whil e activation of A2a r eBAGKGROUNDOF THE INVENTIONf ef f er ent

arterioles. Activation of A2a.receptors exerts vasodilatory effects on the
affer ei@ ar t er i AAENOSEHFIS g |ublquitqus @pplgglcgfmeégqqg%t ‘gg?PoéF‘ettWéLséo ﬁ'ilctrrer ul ar
adenosi ne I L - f tl t g i ki ON,
Al adenosi o ARs SGem, farkhckR s R B G Ot S bl A g S

t ubul ar si bEphysiaddgicad résponses. Adew®sine egceptoty e diviidadl iatoefouskhiwmsubtypes

reabsorptigon fromthe t | ar..l unmen. Accqrdingly, blocking the effects of
adenosi Eel gﬁ"t“{ieg‘]éﬂ’ ?@béﬁ%@»g ’B?%aﬂ‘i‘?ég °55lﬁllt3§ifswdbﬁt?) fe{flf ’? iSPREUREYn rate
and an | NChppbsing! Srr&dli NERvaXioh 8F i kdendsine ﬁ%,@?&gﬁpiewmla@‘ The

invention is based on the discovery that conmpounds of Formula I and Il are
pot ent 2&nd insedaseini romalivasdulldrresistange, while aativation efthe pderwsine Avd saceptonelicits
receptors. %ased on this discove&¥ the invention features adenosine
antagonist§ EESPSP‘FWa‘ﬁEGHFEVEﬁ §h and/or treatment of numerous di seases,
i ncludi ng car di gfmaftdnshmaHiPéiRhY syhtéiid, deridds okondlfatiotrads régulCin SRintiRdant Of
the central nervous system respiratory disorders, and many di seases for
whi ch di ur éncreasesrin shagoncenteationof adenosing in Hetissue.  Theheart foe instanee, peedugese s

hi ghl t lect] A i S i Th
Mnoent i b E oS MRS AN AP AAENE ritbohel | AHRRE WA ool GRE ke ¢
R~ R-2§2 Rie Mid¥dcbrfary vasodafafibilLkewise)adenvdins eingemtiatng ifKidA¢y® increase

i ndependently sel ected fromthe group consisting of; hydr ogen; b) al kyl,

! ;oa
al kenyl or IbieRRORSS to Ripexia, metahpHC siresy and mpRY nsnh,rotemcau?agxﬁr}qes-i hekidagys

unsubst ! { UL pRiaub RfdbAR8 bbrdRLlely T oy BB HP Hhblit B cBnstftlRel,pd T om

produced adenosine in order to regulate glomerular filtration and electrolyte reabsorption.

Regarding control of glomerular filtration, activation of A; receptors leads to constriction
30  of afferent arterioles, while activation of A,, receptors leads to dilatation of efferent
arterioles. Activation of Ay, receptors exerts vasodilatory effects on the afferent arteriole.
Overall, the effect of activation of these glomerular adenosine receptors is to reduce
glomerular filtration rate. In addition, A, adenosine receptors are located in the proximal

tubule and distal tubular sites. Activation of these receptors stimulates sodium

1



consi sting of hydroxy, al koxy, am no, al kylam no, dialkylam no,
het erocycl yl, acylam no, 10 al kyl sul fonyl am no, and

het er ocyclyy @asxeny! amno; and ' c) aryl or substituted ampgriuseg4ios:
selected fromthe group consisting of. (a) a bicyclic, tricyclic or

pent acycl i I Sl 0 ~ S 10
I raBigion BORRER Gl e, AEcBHEng9 oSk he¥iietts FRsqhosige gp o7
the bicycl iiese rdceptoysairoduces a piedirpglymbndardiioation mteciddn@rinet8sselin sodimed or
functionalized with one or nore substituents selected fromthe gr.oup
consi sti ng€¥relan, al kyl, all cenyl and al kynyl; wherein each al kyl, al kenyl
or al kynyl group is either unsubstituted or functionalized with one or nore
substituents selected fromthe group consisting of

(al koxygar bonyl ) ar al kyl car ba8SUMMA RAOFTHBINAENTYONazi nyl car bonyl ,

(am no) (RS) acyl oxycar boxy, .(hydroxy):(carboal | coxy)al | cyl car hanoyl|

acyl am noal kyl afhpénveation ibpsedantan dsgovery kst sepPounds ek fommlnband I1 are

al kenyl sul i . r I i.no,

al koxycar bé%ﬁa%{@n%%cgﬁ@%%gf@oﬁ% g;%?a%gg@% %Sxd;!ah%go\éﬁl% IQ&BYAIQ' ﬁXJea%

al koxycar by Hiscoveey lthy ingention, featlidey hderiosine aatagyhistsi usefill krytheprevention
alkylcarbaggﬁl, al kyl phosphono, .. al kyl sul f onyl am no,_  al kyl sul f onyl oxy,

ami no, ami AwHesrepmpentofinymerous diseaseR,ineludmg catdiac and; crsulatory dispristoy | |

am noal kyl : . :

o nocl&Y o SRSFARNE UkoRleVOAS AR dervoys system, respirptory disrders, and many

ar al koxycadiseasgs forawhitlk dxyetiartivatmyng is snétablar i peieed] oy ddvehtiorafegtusesyhighly
car bonyl, cyano,

aryl sul fonyl am na, aryl sul fonyl o car banoyl ,
cyanoal kyl E%?BW&%%M%&W%@%%?&EP&PRWé‘FﬁeH'ES’,r~ di al kyl ani noal kyl ani no,

di al kyl am noal k ' gﬁ§§¥qQH&, al kyl sul f onyl am no,

hal ogen, heterogbgﬁﬁﬁﬁﬁﬂg#gﬁg%ﬁ%h§%a y anln&?@ﬁt?érocyclylcarbannyl,
hydr oxy, 10 hydroxyal | cyl sul fonyl am no, oxi m no, phosphate, phosphono, -R5,
R5- al koxy, RS al kyl (al kyl }am no, RS-al kyl al kyl carbanmoyl, Rs-al kyl am no,
RS- al kyf car banoyl , RS-al kyl sul fonyl, RS-al kyl sul fonyl am no, RS-al kylthio,
RS- het erocycl yl carbonyl, substituted aral kyl am no, substituted

aryl car boxyal koxycar bonyl , substituted aryl sul fonyl am noal kyl am no,
substituted heteroaryl sul fonyl am no, substituted 15 heterocyclyl,
substituted heterocycl yl am noal kyl am no, substituted

het erocycl yl sul f onyl am no, sul foxyacyl am no, thiocarbanoyl,
trifluoronmethyl; and (ii) (al koxycarbonyl)aral kyl car banoyl ,

(am no) (R 5) acyl hydr azi nyl carbonyl, (am no) (RS)acyl oxycar boxy,

(hydr oxy) (car boal koxy) al kyl car bamoyl , 20 acyl am noal kyl am no, acyl oxy,

al dehydo, al kenoxy, al kenyl am no,



al kenyl sul f onyl am no, al koxy, al koxycarbonyl, al koxycarbonyl al kyl am no,
al | coxycar bonyl am no, al koxycar bonyl am noacyl oxy,

al koxycarRegpglsgsgh noal kyl am no, al kyl am no, al kyl am noal kylpa#us01/44991

al kyl car banmoyl , al kyl phosphono, al kyl sul fonyl am no, al kyl sul f onyl oxy,
am no, 25 am noac&l oxy, am noal kyl ar al kyl car banoyl, am noal kyl car banoyl ,
am noal | cyl_het er og$cl yl al kyl car bamoyl ,

am nocycl odftl c§Ta gyl cycl oal kyl car banoyl , ami nocycl oal kyl car banoyl ,

ar al koxycar banyl , al koxycgmbonyl am no, aryl heterocyclyl, aryl oxy,
aryl sul fonyl am no, f@ryl sul f pnyl oxy, carbanmoyl, carbonyl, cyano, 30
. cyanoal kyl car sanp
di al kyl am noal k

| cyl am no, di al kyl gm
di alxyl am noal | cyl car bPZ(%WJ,L%iIaI kyl phosphono,
hal oal kyl sul f onyl am noj| hal o —HBeteRgcycl yl , heterocyclyl al kyl am no,

drgxy, hydroxyal |l ryl sul fonyl am no, oxi m no,

< - R5,"NRS- al | coxy, RSal kyl (al kyl ) am no,

RS- al kyl al kyl car banpyl , R5-al kyl am no, RS-al kyl carbanoyl, 5 5 10 1% 20 25
RS- al kyl sul fonyl , - al kyl sul fonyl am no, RS-al kylthi o,

RS- het er ocycl yl car B®nyl , substituted aral kyl am no, substituted

aryl car boxyal | coxycar bonyl, substituted aryl sul fonyl am noal kyl anuno,
substituted heteroaryl sul fonyl am no, substituted heterocyclyl, substituted
het er ocycl yl am noal kyl am no, substituted heterocyclyl sul fonyl am no,

sul f oxyacyl am no, thiocarbanoyl, trifluoromethyl; R4 is selected fromthe
group consi sting of hydrogen, Cl ~-al kyl, Cl~-alkyl-C02H, and phenyl, wherein
the C, ~-a|Icyl;gﬁ;w~-alkyl-C02H, and phenyl groups are either

unsubstitu%ed or_ftinctionalized with one to three substituents sel ected
fromthe g pAc nyysting of hal ogen, -OH, -0OWe, -NH2, NO2, benzyl, and
benzyl functionalizgd with one to three substituents selected fromthe
group consi si\l ng of{{hal ogen, -OH, -Owe, NH2, and -N02; RS is selected from
t he group conS{ sti f - | Rz) " COOH, - C(CF3)20H, CONHNHS02CF3, - CONHOR4,

- CONHSO2R4, - , -8 OH) RAPO3H2, -NHCﬁﬁ?@wlﬁﬂgggNH802R4, - NHPO3Hz,

- NHSO2Ra, - NHSO2NHCOR~{| - OP —Z6608%, - PQ( s H2, -SO03H

- SO2NHR4, - SO3NBICOR4, HCO2R4, and the following: HOH N~ N Ft s ~\
R4 HOI N \ N N§rH HHOnNn=0,1,20or 3y NM NHi R4 0\ .~ ~
~NRA NNA\\ N N~JCF3 NNY: HHOOHi R4 Ais selected fromthe group
consisting of -CH=CH, -(CHymRsCHym, CH=CH CH2, and -CH2-CH=CH, mef or Z; X
isOor S, Zis selfcted fromthe group consisting of a single bond, -0,
-(CH2) n-, -CH2)i-2z-, -CH20CH2-, -(CH2}i-2z0-, -CH=CHCH2-, -CH=CH, and

- CH2CH=CH-; and R6 is selected fromthe group consisting of hydrogen,

al kyl, acyl, al kylsufonyl, aral kyl, substituted aral kyl, substituted al kyl,
and heterocyclyl; and

5 wherein Ry and R; are independently selected from the group consisting of:

a) hydrogen;

b) alkyl, alkeny! or alkynyl, wherein said alkyl, alkenyl, or alkynyl is either
unsubstituted or functionalized with one or more substituents selected from the group
consisting of hydroxy, alkoxy, amino, alkylamino, dialkylamino, heterocyclyl, acylamino,

10  alkylsulfonylamino, and heterocyclylcarbonylamino; and

c) aryl or substituted aryl;

R; is selected from the group consisting of:

(a) a bicyclic, tricyclic or pentacyclic group selected from the group consisting of:



R~ is selected fromthe group consisting of a) hydrogen; S b) alkyl,

al kenyl of not less than 3 carbons, or al kynyl of not |ess than 3 carbons;
wher ei n sqighalikgsl . al kenyl or al kynyl is either unsubsti tpgtragkopliio
functionalized with one or nore substitutents selected fromthe group
consi sting of hydroxy, alkoxy, amno, alkylamno, dialkylapm no,

het erocycl yl , acyl am no, al kyl sul fonyl

and 10 c) aryl or subst N\t ut ed af@'/l; d) af\kyl aryl-|C
aryl. The conpourds of la INor 11 renaldy be i
an achiral co s mat e; optd \y active\conp
. di astereoner, ture of 15 #h ereonersNor a pha?"\rracol ogi

acceptabl e addition sal In cegtain pr

1y
erred enbodi mantgr,. t he conpounds

of the invention are ¢ ounds pf For nul or Il erein fjeither of R and
Rz are hydrogen,j\t hat eac ~ a are i ngdependen selected from
t he group consj g a)N al | k ~ al i said al kyl,

al™zed with one
of hydMxy, al koxy,

al kenyl , or e er 20 u bstit uted

or nore substTtuent3 sel ectted fromthe grou X Ghrsi st i

al kyl sul fonyl af§ no, and }het er ocycl yl car bonyl ampo; and aryl or

substituted a Mor e erably, lat ]Jeast o RI RZ isal kyl. In
s -( m /A~TNs a n ot her

preferred enbodi , and i S bly a sing . ef

conpounds of this F%iention é#e: ﬁ{b N

2- (4- Hydroxy-bicyclo[2.2.2]oct-1-yl)-7-isopropyl -4-propyl-1,4,6,7-tetrahydr

7- Et hyl - 2- (4- hydroxy-bicyclo[ 2. 2. 2] oct-1-yl)-4-propyl -1, 4,6, 7-tetrahydro

I, 3,4, Sa, 8- pent aaza- as-i ndacen- S-one (conpound 2);

as-indacen-2-yl)-bicyclo[2,2.2]oct-1-yl]-prppionic acid (conmpound 3); 7

2- (4- Hydr oxy-bicyclo [2.

3-[4-(7-1sopropyl -5-0x

pent aaza- as-1i ndacen- 2-

ti
am no, al kyl am no, dial kyl am no, heterocyclyl, acylam n
a
yet other pr d 2 bdi nent
0-1, 3,4, Sa, 8 30 pentaaza-as-indacen-5-one (conpound 1);
3-[4-(7-Ethyl -5-0xo0-4-propyl -4,5,6, 7-tetrahydro-1H 1, 3, 4, 5a, 8- pent aaza
tetrahydro-1, 3, 4, 5a, 8- pe
P ! : v L P (
5}. The conpounds of this invention can be nodified to enhance desired

properties. Such nodificatjons ar4 known i he art and include those that
i ncrease biol ogi cal pe tion 0 agiv bi ol o N system (e.qg.,

bl ood, |ynphatic syste ntr nepvous sten, 3se oral

avai lability, increasg SolubilTyy~¥o all m ni st by injection,

alter netabolism and/or alter“Pate of exGretion. g of these
nmodi fications include, 1Q but are not limtegy to, esterification with

pol yet hyl ene gl ycol s, deifivatizati wi th pijkol ates or Alatty acid
S, hygt|d ation pN.aromatic
an, e

substituents, conversi car
wherein the bicyclic , tricyclic or pentacyclic group is either unsubstituted or

functionalized with one or more substituents selected from the group consisting of:

)] alkyl, alkenyl and alkynyl; wherein each alkyl, alkenyl or alkynyl group is either
unsubstituted or functionalized with one or more substituents selected from the

10 group consisting of (alkoxycarbonyl)aralkylcarbamoyl,

(amino)(Rs)acylhydrazinylcarbonyl, (amino)(Rs)acyloxycarboxy,
(hydroxy)(carboalkoxy)alkylcarbamoyl, acylaminoalkylamino, acyloxy, aldehydo,
alkenoxy, alkenylamino, alkenylsulfonylamino, alkoxy, alkoxycarbonyl,
alkoxycarbonylalkylamino, alkoxycarbonylamino, alkoxycarbonylaminoacyloxy,

15 alkoxycarbonylaminoalkylamino, alkylamino, alkylaminoalkylamino,

4



rings, and heteroatomsubstitution in aromatic rings. The invention al so
features a pharmaceutical conposition including any of the above conpounds,

al one or wi @a¢m@abi nati on, together with a suitable exci pip@tﬂusoil/hgﬂ'he
invention also features a nmethod of treating a patient displaying signs or

synptons of a S’Ikgﬁi'x%%n%rlr %ggﬁho%eﬂfylﬂflfb‘ﬁgla)ﬁﬁb %Wéulg%ymghmae

receptors plays causa Int se or di'sor e net hod

i ncl udes admi nmimatyl@\}t,armﬂtmngéa:akmcaﬂuanmm anfinoatkydoaobarhoydf any of the
above conpounds. , The di seaseygq di sgrder can be, for exanple, systemc

hypert ensi on, amingalkyleterpcycl eutbamoyst hma, an edemat ous 20 conditi on,

. congestive hea sfunction
occgrn ng as ag‘ﬁs]} @Jl%l?ﬂ%&]f&’&%%ﬂk&;ﬂﬁl{&@%g E%B{O%y‘flrgg%?’ le congeg ive heart
failurg, or resalkokpoarisonyy, aeaikmycmbgnplammOs a@ﬁxe@érbmcﬂylpﬁ:yloxgat ment with

chenot her apeuti c a ent@s}{_} n’gs*l ds of the inyven of f er advant ages,

i ncl udi ng t he #ylsk N0,y lgxy,(cg a’é“ﬁe‘;‘&rc%" Hn eCXYA%8d in | ow doses to
mnimze the |} i 461 "5,51“(% d ahfodMe/1 r por at ed
i nto numer ous a%’gg%% %P?rim lnc | ng |1m2)t el?j%o plﬁhﬁsmﬁgbl ets,

capsul es, aer odlallgllansnrpmkbdcarbameysl, dﬂauqlplldsﬁ}mnmhmallqdmlfomy]dxm%s}mlagan or
injection, die p] enent r al tionsg., In addition to
human nedi cal g‘%ﬁel/oﬂ‘,“gﬁ Jéq{grocycﬁ@laﬁg' Bﬁé@e% B’Z *ﬁ’ﬂi’é‘ﬂfﬁ Wf{}?ﬁ'n be used in
the vgjerinar yh)tfcfr@?)taﬁ@'iktulfaﬁ lﬁﬂhx'i@'oimuhﬂ Jﬁﬁ@@ ?é*'gﬁgép%ﬂ& SR, K€alkoxy, Rs-

pharmaceuti cal ‘conposition s formul at e 30 I’'ntravenous,
i ntranuscul ar dkylﬁalbyimnem@alkmﬂhyﬂmbamthrRs-a‘ﬂkylsmvaatallqﬂnadiaamyl eature a

Dby ating. a' t ralu BRIt Rorkaist BB RS & naR s RebeErolyRarbmber ner
with a substi tuagatiaediAbsabebus finteoayRarntyakaghabohil alRgiar o and o)

cyclizing the al cohol internediate to produce a cyclized product S I n
sone enbodi nenarylsulfenylsruinealsybodse, sibstithied hctgmmlsé&myhmnm,spbmuteg

th | { b d t |
crbodrents.  petsrt R ndGo b BN b G ami o
uraci | with biBateloeyodylSul A tdnane; sluﬁxyucmﬁwmb@a:sﬁhdylltrﬁmwmétgﬂpr oduce

an acid; b) reducing the acid to a correspondlng al cohol c) oxidizing the
al cohol to an aiddehyde; d) coupllng t he al dehyde with

o conver ((thy AHEASSERTMATRIR GRS ChR GRS itbhrg The™
t hi oket one to @hﬂﬁ@ges)@yl&xyeabbfy, (hﬁ)rom@ﬁﬁbomokp)amﬁmaﬂ%rﬁ@l with a

substituted am no al cohol to produce an al cohol 1nternediate; and h)
cycliZ ng the %ﬂY@élHB?alkﬁﬂ@t%aﬂd?’@’,ta@emop?%W alkegdrmings product; and i)

convert [ ng_ ¢ heaRuRhidavRRAISIcL) SRR rﬁk«%{}’cgrbgﬁ bifdldptfp, 10 some

enbodi ment s rocess comprise coupf I’'am no
uracil wth bi d;(c:t)&[a.rboﬁylﬁimtd,anmxﬂzca#bﬂymmwcyldxg, aci d nononet hyl ester to

produce an aci terlf in thea to a corres )alng ester; c)
converting the? %’D@FI BY} lamips, § ﬁkﬁ%‘!@g{%ﬂ@y{aﬁ)‘n‘gﬁk fB1°ng t he

t hi oketone to t ) gﬂmtl

substi t ut ed ammr(log%l?%gholl’ Qlkg ogg aa ﬂﬁ‘:}h ol int léyl gl H?l()xy“aﬁ'lﬂ ‘?‘)
cycli2zing the ahnnhqﬂoxynammmﬁwkarelkyhammmdybemaloralkylaazlmhqm,oduct and g)
converting the cyc rod carboxyllc acid derivative. In sone
embodi ment s, ﬂﬁﬁ?’&@&@ ﬁ%ﬁ“&@%ﬁf@ ¥t eps of a) nitrosating 6-amno 20
1-propyl - 1H py&hmoéy&@au@ylﬁkglcs)asaﬁc?lc%gﬂeyﬁaﬁmwcyaem ylcBibamgyEi ate; D)
reducing the nitroso internediate to produce the” correspondi hg di am no

uracil ; f) conareﬂqoxy@rhdglefl m%mmwmmawmmmlsﬁammxué coupl i gg t he
amine salt to 4 icyc ylic acid to produce a
coupl ed produc*l'ry ﬁ %"%n%%‘ffﬂ %'Pé 11d 5’8?5&!:? Y48 a t hi oketone; f |
al kylsging t hecy‘ahbﬂkﬁk&ﬂ@mbﬂ, aya@mﬁmﬁufohuﬁﬂctymﬁmo,galam?lahmmywnitnbe

t hi oether with substituted am no al cohol to produce an al cohol

‘i nternediate; @ﬁ&ylwne%kylﬁarhgnpﬂed@uwmh@sphomé?amﬂfﬂ@téfomlapnwdn@@gan,

cyclized produ d .2 jon wll be
apparent from g#%m&%]ﬁbl\}étﬁlg&g"gﬁal ed cg’\g’%%%g’?%&}%%T%? e clainms. 30
DETAI LED DESCRaydd£3dlésultiofry labdvikd\ bk (dinblphesphaty, pRosphsgo,dRE, |R3651k07@4, Rs-

t echni cal and mﬂ c terns_used herein havaik)E he, same neani ng

commonl y under JagRe. Re-alkylalkylgagbameyl, Rsratkylpging, Bsﬁchm&amthi S

5



i nvention belongs. Although nethods and materials simlar or equivalent to
t hose descri bed herein can be used in the practice or testing of the

present iweRidy3, sSuitable 9 nmet hods and material s aprAgs¢Lided
bel ow. All publications, patent applications, patents, and other references

rent roned fer el § S HBBRDRLShGt w1 Epion REStyblol R heErsyrlohinnil and
not intended toshtiitéd &hntglarﬁﬂ% eugdmtéd hme%:&&@akt)wa}uoagr shtgite d

"conprise"” or variations such as "conprisés” or "conprisihg" wll be

under st ood to i aplsplfohglamingallyiaminofs stgtﬂadédtemm’ylgdfonytangno;wphstmﬁted nt egers

. but not the excl usi on o r _inteqger.or lnte ers. As used
herein, "al keny*‘ eRr¥elsh p@bsﬁﬁﬂgﬁl ﬁ‘fxciﬁ%‘a‘}%’%&mﬁﬂ’ uhsitutids at | east one
doubl e pond. Anm@bloesd) iuﬁéxﬁll'iﬁnﬁx@”sul% Andhd, tRiocbaneRetimAfsmgan.; have,

for exanple, 10 frc?m?Sytso car bon at ’5%9. n a cha)rcn andﬁl orﬁ%ogﬁfe

bonds. Exanpl es of al kenyl groups include, but are not limted to, allyl

and isopre

o R e I P g OB GO,

branched, arsikyparhebaﬂqwop;aueﬁaom @ucyrfcogm%ﬂdoprﬁnﬂ% AL GMRrin A Cha' n

and 1 to 2 trrpIe bonds. fes of " al kyn yI groups” 15 include, but are not
limted tounsybgipuiedwr ﬁmtromltzyrlu yith ong tfuﬁlé@ swbstemmts seleopd frgndhmgmgp a phenyl

an oyt gy eiieRHRp PloBem Dl BE™ SPhEoE tﬁ#ﬁd 3 t‘gedsﬁla P
al kyl, al kepe/to thiee l@ostfﬁldnfs%ele@@ﬂb@ﬁwhe% Ki@,ﬁﬂ Flmd‘%é HEY-OMR, 1O,
yl kyl mer

di al kyI am no, hal o, hydroxy, hydroxyal Kyl, nercap captyl
tri hal oal k)Hz and -MQboxyal 1 cyl, sul foxy, or carbanpyl. As used herein,

A oxanpl e a%@‘ﬁ%ﬂﬁ“%ﬂﬂgﬁgﬁvp& st b A CRAIT QR SUCHROHD oY (1 1P
group IS aONHIWHSO,CF;,-OONHORY, CCONKISUIRE, -CONHS6,NHRROT(GHIREPO,BYAD e

eyl T19r oniedcR SRS ”Crlrr‘r’&es}zcycarﬁﬁrré' OB RO S i O DRy S "
group. Exargg T-Iof’O hu I g&ﬁj nogblgﬁ (e.g., having froml
e’a {;'Fz, group).. Ac Ad piv

to 6 carbon a 1 oyl ar e exanpl es of
acyl group$03mommtbefcﬂbh$ﬁgtut ed or unsubstrtut ed. As used

her ein, "car barroyl " group is a group having the structure HZN C02-. 30

"Al kyl carbanoyl " and "di al kyl carbanoyl " refer to carbanoyl groups in which
t he nitrogenudas one or t\g\\al kyl groups attached in place of the

hydr ogens, r t| vel yy anal ‘ar yI,c;ar barroszN and

"aryl al kyl can a Fu gr u ncl de am a gy ouplli n ace of one of the
hydr ogens an cas% keLA gr u%‘r\m pl ace of the second
hydrogen 10 '\'W‘As used he ein,~ "ca boxy group sHa - COoH group. As used

herein, "al koxy group is an aI kyl - groug in which "alkyl"™ is as
previously deseriped.

. Y o
N A Ty I
HN H B // n\
& na O\
B ' R
(o]
20 n=0,1,20r3;
A is selected from the group consisting of -CH=CH, -(CH),,-(CH);,, CH=CH-CH>, and
-CH,;-CH=CH;
m=lor 2;
XisOor S§;
25  Zis selected from the group consisting of a single bond, -O-, -(CH2) ,-, -O(CH3)1.2-
-CH,OCHj;-, -(CH3);,0-, ~CH=CHCH3;-, -CH=CH-, and -CH,CH=CH-; and



As used herein, "al koxyal kyl" group is an al kyl group as previously

descri bed, mnth a hydrogen replaced by an al koxy group, as previously
descri bedyohs/¥zed herein, halogen or "hal o" group is flpe@risogss9shl orine,
brom ne or |oé|ne As used herein, "heterocyclyl” group is a 5 to about 10

menbered rj t a ng i s
an el enent %}ée&écﬁaﬁjngnggl}ebgowé&glsgﬂ%&@’cﬂ:@é& 8@%’ ngtéllg%?hﬂ}’wpl@én be
aromat i C Ogubstituted a@8lkyl, eubstmmedamﬁnaﬂzehaabuyeaylgamd or can be | Opartially
or fully unsaturated, Exanples of_ heterocyclyl groups include pyridyl,

i m dazol yl Rrisselasiad frqmﬂ@rﬁ}pup@cmswxagyf t et r ahydr of ur anyl ,

_tet rahydropyranx ?%Bg ol inyl, thionorpholinyl, indolyl, indolinyl,

i soi ndol i nyl, er pyri m di nyl, piperazinyl, isoxazolyl,

i soxazd i di ny! b) anaynm&enm of&i@dlebﬁﬂlanmdiﬂmls,ydr alldyLisfarbt RS tian.3
"substituted heterocyclyl ?rou is a heterocyclyl group wherein 15 one or

more hydr ogfshensaykereiaspidalioyliptkanyber aikyev iseitige Hn%lbst&m@épy funetippaligsd no,

di al kyl am r I dr oxy,
car bonyl , | gggrg @Mﬁ?@%%%%kfi f%ﬁ%tgrr Q'ﬁj %’sns}tsmé%%&r%%’w alko;w,

"hydr oxyal kmino atkglaming didlkglimigophgtedopay), btbﬂﬁﬂmbyalhylblylﬁm?;migbm- 20 As
used herein, "sulfanmpyl" group has the structure -S{0O 2NH2.

" Al kyl sul fh‘?fﬁr?Pyd&]t‘iB‘b@H}’l&mWF%ﬂfanoyl refer to sul famoyl groups in which
the niiqogen hag Ig%l groups attached in place of the

hydr ogens, respe)ctl : ana ogy, "arylsul famoyl" and

"aryl al |l yl sul fadjnallkylgybm’pﬂkylrsnlbsnﬂaeaaryaryl group in place of one of the
hydrogens and, in the latter case, an al kyl group in place of the second
hydrogen. 2S As used herein, an "antagonist” is a nolecule that binds to a
receptor wthou 3 t enous

| i gand for thi s{rg?ﬁéghgg s?tggﬁanéﬂﬁpﬁ!pﬂ%trl%‘ghges t Haﬁ)gﬂ E\Eng%%nﬁ]&gﬂﬂ
endoge nouscdmp}mmd 4 racemate) dredptich g actseepmpound, @ pnk'eadlastateembr afmixhee pf esent

i nventjon "sel ective anta n| st is a on| hat bi nd a

speci 115 SUBHSHETEF: S PBRTAG DB SERAbIA AP GRR aln PiCRER AHERSE o ot her
30 adenosi gghé H&%e%&%ﬁ:&xﬁ% ofiﬂaqneaﬁﬁﬁafu &ﬁxﬂ)&hdé&ﬁdrﬂxﬁmdﬂﬂwﬁ%mfor
exanpl e, have h affinity for A~ receptors and are selective, having {a)
nanonol ar heithdr o@ Rafahd iﬂzta}re hydrogdng that is; eaclpoOR; andR:( e independsitly selectedes,
nore pref e%abltﬁ 50 tines (ii nost preferably at |east 100 tines, greater
affinity f %gr,&“plpg{{sé%{ng subtype than fox any other receptor subtype.
11 As used PRRRYI alkdYROFBHEMII, cahér)éme;ah@vaw aRERYINor i@Ritgount
effective in treating or preventing a condition characterized by an

el evatt aursnbstitaied mr@eﬁtqnahzednwahMron mereea@éuusrdmplewdtf;om dhadmwsu ne.

As used herel |ent n din
used herei %onsﬁb\ﬂ%?ﬁgi 8’5@?’8"??%& ogbeltl"adv ﬁ gaﬁ%m% non
toxic car ralﬁylsmlﬁ‘or@ﬂbmmendtHawmdymylmb@@mnﬁhstmﬂed to an ani rral t oget her

with a conpound of this invention, and which does not destroy t he
phar macol ogi cal actlb)qu qrisabsiitute Pﬁ’lgeneral the invention relates to

potent and sele f ot H)R Exenpl ary
conmpounds  of thlgfol!r% eﬁ%}m?fodg;%gtsengcrflgb % @Bei %Fyé‘%%tel{eg ?rep?%rgéndds t aught
her ei 2%exhémbédilmes, s agai nst the Rat Al recept or in the range of from

about 7 to about 1 Synt hesis of the Adenosi ne Ant agoni st Conpounds
Ads —(CH)m-(C%)m 4 d P

R; is alkyl in other preferred embodiments, and Z is preferably a single bond.

Preferred compounds of this invention are:
2-(4-Hydroxy-bicyclo[2.2.2]oct-1-yl)-7-isopropyl-4-propyl-1,4,6,7-tetrahydro-1,3,4,5a,8-
30 pentaaza-as-indacen-5-one (compound 1);
7-Ethyl-2~(4-hydroxy-bicyclo[2.2.2]oct-1-yl)-4-propyl-1,4,6,7-tetrahydro-
1,3,4,5a,8-pentaaza-as-indacen-5-one (compound 2);
3-[4-(7-Ethyl-5-0x0-4-propyl-4,5,6,7-tetrahydro-1H-1,3,4,5a,8-pentaaza-
as-indacen-2-yl)-bicyclo[2.2.2]oct-1-yl]-propionic acid (compound 3);

7



The conpou
nmet hods. 1

nds of the invention may be prepared by a nunber of known

5 For exanpl e, these conpounds can’ be prepared by nethods taught

i n Suzuki wdo8isaal - J. Med. Chem 1992, 35, 3581-3583., aqd/oshigonda, J.;

Suzuki, F. Tetrahedron Lett. 1992, 33, 3151-3154. Three general synthetic

r producin conpounds, of th| vent| are descri bed bel ow.
2:@@%@( AAORRALASE  NaNo2 - -

schenes fo

20 12 Gener al Schei

dith~onite

N~- - ~-
NH H ~ N NaOH ~ | N B}[H@INptoﬂyl-S@toM—ptoWl 4.9,6\7- N:tﬁhyﬂm ¥§1,3,4,54,8-0~ N~ N~
. OH socrz 10 13 Met 2 .U .15 NHp HCI HN O
N PO2C PR PR oS o 2|~3r3l°°t'ﬂ'>’ﬂrpégl?18m° acid (compotnd 5)
5 The compounds of this invention can be modified to enhance desired properties.
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Such modifications are known in the art and include those that increase biological

penetration into a given biological sS'stem (e.g., blood, lymphatic system, central nervous

system), increase oral availability, increase solubility to allow administration by injection,

alter metabolism, and/or alter rate of excretion. Examples of these modifications include,

but are not limited to, esterification with polyethylene glycols, derivatization with
pivolates or fatty acid substituents, conversion to carbamates, hydroxylation of aromatic
rings, and heteroatom-substitution in aromatic rings.

The invention also features a pharmaceutical composition including any of the
above compounds, alone or in a combination, together with a suitable excipient.

The invention also features a method of treating a patient displaying signs or
symptoms of a disease or disorder wherein activation of Al adenosine receptors plays a
causative role in the disease or disorder. The method includes administering to the
patient an effective amount of any of the above compounds. The disease or disorder can
be, for example, systemic hypertension, renal failure, diabetes, asthma, an edematous
condition, congestive heart failure, or renal dysfunction(e.g., renal dysfunction occurring
as a side effect of a diuretic used to treat congestive heart failure, or renal toxicity
occurring as a side effect of treatment with chemotherapeutic agents).

Compounds of the invention offer advantages, including the following. For
example, (1) they can be used in low doses to minimize the likelihood of side effects and
(2) they can be incorporated into numerous dosage forms including, but not limited to,
pills, tablets, capsules, aerosols, suppositories, liquid formulations for ingestion or
injection, dietary supplements, or topical preparations. In addition to human medical
applications, the compounds of the invention can be used in the veterinary treatment of
animals. In some embodiments, the pharmaceutical composition is formulated for oral,
intravenous, intramuscular or subcutaneous administration.

This invention also feature a process for preparing the above compounds
comprising the steps of: a) alkylating a thioketone to produce a thioether; b) reacting the
thioether with a substituted amino alcohol to produce an alcohol intermediate; and ¢)

cyclizing the alcohol intermediate to produce a cyclized product.

8
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. including re |ons In rena

2) NaOH Ml RHO- NH ON N Ovw ONN Z) SCC12 2) NaCH PCT/USOL/ ~~991 O ~)
BHs HNN2) pyr.S03 -~- O~ N~ ~~ CZH N 3) PhaPJI Ow 4) H2 SMe ON ~ N
/I-gz NH2Z RNONNOHONN 1~ Gener al Scpefmshrodet hod 3
PCT/USOl/ WedH0 0 in Nz HO HNNI\/EO—IHOZC~COZI\/E--~~~N~COZHON
NHZONOSNEHHNN~~N| N~ cQzMe N O ) NaCHI Met  HO
) P4S o NHZ R Bpsomgempodin CMSH;%@I ?ﬂfkmﬁfcsmﬂzeszjleﬁt& B”IN  t NN

N~ ~~ g@ﬁ,@hm d bove
synt hetic sc emﬁ?g?&n‘é?@Pﬁ’?gﬁgsﬁ%%’% gﬂméﬁggéﬁéglgﬁph?%%i?@%o Et@of all
means by wheghoddsecampaises tibsstéps d€) coipslthgandiamimm ure! witht hi s appl i cation
may be synthesi zed, Furtherfl g%g@gs wi,ll be eyident to those of ordi nary

L

skill in tpisyelpt2.2 2lastanedy- Koasidimonemstay sstar topreducsasacidittlyat i on of
subtynes Al rRUEREIIIEI BFBRsSorid it oﬁfaajxsxgmﬁ¢ aleoawoﬁai oH dIGHRAESSS:

ons in orrer
filtrati oncmﬂi&g tienaldehyde &a&eﬁethyl(tﬂpﬂenymphoeplhmommmm) lametktledmm;odué@:al vation

of Al aden05| e re rs al so reduc r at r educes,_ conducti on
vel oci ty, é‘é‘g %&HPY%{‘E tht°9“Pel uctéﬁatﬁwsete%é) alkylafipg theys
activati onth%ke&heqésmwstmg%ﬁ&t @"r’éadt Fh?} odthidi 3ty ﬁib@nﬂ&rd%g nbegul atory

processes. However, these effects beco ol oglc I n many di sease
st at es. Thaisohodto pobdnosamalcoled ep¢roredeaty; agd h) sydizhmvbe alxoleol sSntexnediait iccat i on

in both prevention nd treat nent. of dise t hat can rrevent ed
and/ or reﬁ'ioaﬂ"%‘? ‘(‘t}s?"ﬁté) FRRVERIS %ﬁgﬁyci'&sﬁpquécg R HP%%&ges and
di sorders AB8LV8 actlvatlon of Al adenosine receptors plays a role in

pat hophysi ol ogy. Exanpl es of such di seases and di sorders include, but are

not |imted to, Icsompeanboadimbmssthe pracesscomprisesghe stapoofia) tbupling a diamino
uracil with bicyclo[2.2.2]octane-1,4-dicarboxylic acid monomethyl ester to produce an
acid; b) esterifying the acid to a corresponding ester; c) converting the ester to produce a
15  thioketone; d) alkylating the thioketone to produce a thioether; €) reacting the thioether
with a substituted amino alcohol to produce an alcohol intermediate; and f) cyclizing the
alcohol intermediate to produce a cyclized product.and g) converting the cyclized product
to a carboxylic acid derivative.
In some embodiments, the process comprises the steps of: a) nitrosating 6-amino-
20  1l-propyl-1H-pyrimidine-2,4-dione to produce a nitroso intermediate; b) reducing the
nitroso intermediate to produce the corresponding diamino uracil; c) converting the
diamino uracil to an amine salt; d) coupling the amine salt to 4-hydroxy-
bicyclo[2.2.2]octane-1-carboxylic acid to produce a coupled product; and e) converting
the coupled product to a thioketone; f) alkylating the thioketone to produce a thioether; g)
25  reacting the thioether with a substituted amino alcohol to produce an alcohol
intermediate; and h) cyclizing the alcohol intermediate to produce a cyclized product.
Other features and advantages of the invention will be apparent from the

following detailed description, and from the claims.

30 DETAILED DESCRIPTION OF THE INVENTION
Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. Although methods and materials similar or equivalent to those

described herein can be used in the practice or testing of the present invention, suitable
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di sorders {e.g., bronchial asthma, allergic |lung diseases); and many
di seases for which diuretic treatnent is indicated (e. g., acute and

chroni c ngpahudmb! ure, renal insufficiency, hypertension)pchdgoi/ioual |y,
the invention provides for the adm nistration of highly selective and 5

pot ent adengsi ne Al receptor.,ant.aagoni sts,for,.exanpl e oelicit a diuretic

response vmgﬁoé}aar?ﬁﬁ?%?réﬁgﬁreaqegﬁ-ébeg??ﬁiotwo ‘%5%Pgﬁlﬁaﬁ?ggPﬁ@nﬁﬁnﬁéﬁt*o@s’rpé’geﬂ%se to

tradi ti onajnd®iner edfeRficeslietibied herin 26 Hcbipotdted bprefeendlindR8Nasirg. ecept or

antagonists with traditional diuretics attenuates the reduction o

gl orrer ul aradditiony the imnterials, angthetiscandl ¢xpmplesdra illvstzativeiombyanidat inferided itgbe

. useful, foﬁrpgxarrpl e, in treating edematous conditions, such as congestive
heart fail Mg and ascites. Adnministration of the Adenosine Ant agoni st

Conpounds The criypeshodsthEPdpebificativh, Heswardedompritn okRhfiBlonkQuéhas @ manmal

such as a human, non-human prinate, horse, dog, cow, pig, sheep, goat, cat,

mouse, r at“comptisrs3 opi‘epmprBingibpillibe undenstoed to yaplyithe intlusiontof alstazedriteger

reptile, or bird)..The ounds can be.adm nistered in any.nanner suitable
for the acirEtPiee PEiesro o e PR B AR BEREES o o BEFCEREES. o
limted to, pilAsuselablegt, alkedylsgtqp.is acaliyshatis carboR pRAup tRAtIHASat 1bdsBbhe
formul ati ons for mg&a}stl on_or injection or for use as eye or ear drops,

di etary suisyblersnds Angheenybgioun cap bepEaight o hranchude apdegrdiavestor exampde,

adm ni,gt er r.akl i S |l I Nt I

vagi nal v Sona 88 kot B et aff) S AR B i o
or via i nha¢ladd, dat ark fpt lkvnited togallyleand isopsdniyi cal | y), or intravenous

adm ni stration. Optionally, the conpqunds. can be admi nistered in

conj uncti on wi t4S 4sed baren cakynylE eradmiis 91 aliphahe Farher giquphatdaspideast pem

Goser | bed, FPEBCHE, AR el B B SBHBRSF bARCERE b ks B RUARRE,
April 23, fidiR9)o 6karbonatend incedhafipanddstot? teipte bonds AExaasieost dlkeynyd geuper

ant agoni st.s y.be formul ated into pharmaceutical conpositions for
adni nilst rdﬂ?lggF:PBt A natimIted o, prapargy! ardhR¥YlThese phar maceutical 30
conposi tions, kG hou t i :

ant agoni st eff %ﬁs\gg i]ltgllg }ﬁr’ eglt?!: eg‘égg (E)k C g‘n S tl ?ll Tt |a8@hﬁfﬁgﬁﬁ% % gde%ﬁ%fr\%ﬁg%rgof.
henodynam & $substitutedphy geamplit e atyll gromp clegy tisshibetitatedrwight oneldr more

compos ¢ | GHESTIRNIAIEh B Ak, kosyh GHBRAGer<asboRH IRy FeHOrAL BBt .
lecithin, & E‘nﬂo?hﬁ}»!‘l?ydré&?g?@ﬁédﬁﬁ?xg%?c%mgkm&a PidiedioaiiiSt ances

such as phosphates, gl ycine, I C acl si'um sor bate, parti al
gl ycerZ0de acarboyalied, siflfoxyt o carteanopdget abl e fatty acids, water, 5 salts or

el ectrol ytes, such rotam.ne,sul fate i sodi um hydr n_phaosphat e,
pot assi um hydr dgse‘f‘?egﬁﬁrgﬁhata&&gogf%’%ﬂ ?)lg?' ?uf}m?f:}lsssaﬁfcl@‘,‘tegwt?‘ﬁi”d‘ﬁ

silica, nmagagsi Aetdmpie bf Sh@lkyPetonyiig®enzplyr r ol i done, cel [ ul ose-based
subst ances, pol t;et hyl ene gl ycol, “sodi um car boxynet hyl cel | ul ose,

pol yacryl at es, d hergin, y eydigalleyl? group yosny ginbetie ting ob|forexapwle, dde 8,

| yet hyl | fat, j i f.th
A e T T R VR
topi calsl y, rectsddsgd heragkhoyl” Fmpaé a Mracijglﬂ@'r BainbedodlklL(=D)- groRp ana ed

reservoir. The term"parenteral” as used herein_includes subcutaneous,
i nt r avenodermylgreupy Examples ofiagyl grovpsiipeludeslkanoy] geonps (fogsi having fiemdde ér nal |

ntrath . . . L os] . A . T .

|t usi on (Al AR byl kb ARRP AR piBOy! Bt EREHAR & ack LBk ALY

oral |y, i ngrowgpenayersubbtitutedror unfubatimeedus! y. Sterile injectable forns of the
i i be aqueous  or, ol eagi nous_suspensi on.

conpositions of thig invention [
- These suspensi (ﬁ%“%"ré?e‘l%"fWhﬂpgﬁg@%d%?&%mﬁmﬁ&% rustree HalNdwi n t he

art usigng 54 bhEnm&18 BRA Sk BRIk Q?Eﬁrﬁarﬁ’&ﬁ j ents. The
sterile i n?\g]é}glgﬁl e gj;egg(! a%llg%ﬁ/wha%y a&lsgg%‘g a steri ﬁ%%%&?&ﬁ%ol ution or
" suspensi omiirogea has one or two alkyl groups attached in place of the hydrogens, respectively. By

analogy, “arylcarbamoyl” and “arylalkylcarbamoyl” groups include an aryl group in place
of one of the hydrogens and, in the latter case, an alkyl group in place of the second

hydrogen.
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20 non-toxic parenterally-acceptable diluent or solvent, for exanple as a
solution in 1,3 butanediol. Anong the acceptable vehicles and sol vents that

may be erw#,gy,gﬁ gre water, Ri nger's sol ution and i sotoni cpgpgispunedl ori de
solution. I'n addition, sterile, fixed oils are conventionally enployed as a

sol vent or suspending nedi um. For, this. pur ,_any bland fixed oil may be
enpl oyed i ncl ud%ﬁé‘? fB8t icem% TP i -'Eﬁ%mlgf s. Fatty acids, such 2S
as ol eic aci d apd st Fh@LNCALNS” SRIup\Shh XRS1-OL @rdﬁ?ﬁﬁ Whidhalifyg” Rragpar at i on

of injectables, as are natural “pRariaceuti cal |l y-acceptable oils, such as
olive oil previoastyalesailed. especially in their pol yoxyethyl ated versions.

0 T uent or i spSa hergHio TRy ARV GO AL BT S8 gt
di sper s ngwﬁﬁl%%yﬁr%%h(igbli’éeﬁ b?qmm&y gr i ad prelidfstly MesBiball on of

phar maceuti ca 30" accept abl'e dosage forns including emulsions and
suspensi ons. O Aemsabimarein] Shalegen’ enfthaldtgnoursis fhwotine,ablotine shromirBpamisdiasd

th | sifyi ts. oL Di il abilit i |
050q i nthe mante AeIRr HeRERaEBL, SBunid ¢ FLAERE T el e s RO oy
ot her dosag@yhieh Bhe BPM0R) GFahdSoms ﬁﬁthfe?renggblsn E!éforliéﬁﬁ&ﬁe&ﬁarf Sdrhat, 3ld a0 0,17

Parenteral formulations may be a sing ol us dose, an infusion or a
| oadi ng boBud hierocyadyll growpcanibearemati orinoneatomalii s.¢., caihessatwealsgowidanbas nay

be adm nister.ed once a d r, on_an, "as, needed’. basis. .The pharmaceuti cal
compos| 11 opiay Pty maieon 2RapPise ST paRRy el Pary P g PR ny Tor al 1y
accept abl einglaeaaq, ivaipl) thiehydikigrolyt apgatlydsefufall, €thy&OPQQAHS], MesfRliayONS or
solutions. In the casé of tablets for oral use, carriers comonly used

i ncl ude | athiamerphalinyd.oipdolyl, indelinyl| ispindebnylnpiperdinyls pyrimiginid.pipergziaxh um

stearate, are also LG y . J inistration in a capsule
form usef %P’?a&lok}lﬁj’elﬁ‘%’és/agf)frf]@b{’}dtgﬂg%ogﬁb%‘gd)%eﬁ]%{ng]rd Fgogﬁlbor nstarch. When aqueous

suspensi ons ar eAk&ged liceéinf ‘Gubsti@ed hidterocy 191" aebdup/ie alhe@iFcBMEroup witkréinnbi ned
wi th enmul sifying and suspendi ng agents. |f desired, certain sweetening,

f1 avorlhg ene egneeihygragganars rwggnegbyéuwtw&ewhm alkpxa pikydanginoy he

phar maceut j;. oS4t 5 A {on. agm.ni.st in the

f orm of su%lggég}#%gﬁ’e%}‘%%@}?é%%%ﬁuﬁn%yﬁ%@% !’ft’ ?’?)ﬁrm ggléﬂgagﬁk%ecﬁ{?fogg%r ed by
m Xi ng t hethigardonyl, hpdxgalkylabhitroron-irritati ng excipient which is solid at
room 15 tenperature put ligquid at Tectal ten&%at ure and ther eLore w |
melt in the recHsnsebhereinedydroxpalkyly’ maeansan allkybgropp substifyted biya hydresy
butter, beéﬁﬁ?x and pol yet hyl ene glycols. The pharnaceutical conpositions
of this invention may al so be admi nistered topically) Topical application
can be2(f f ect edAsmsal hepeih Alsulfamyd? gtompyhat dreraituaturorS(YHAabove) or in a

suitabl e ef formul gti . Jopi cal |l y-transde | pat ches | so be 20
S o o 8 Bl e ol By PEbG T B e
fornul at edpdsh@ o vd §ﬁt‘y?g:%hﬁst éfﬁ@ﬁe&iﬁ'ﬁlaé:‘g'ﬂfﬂ% ﬁﬂ%g%ﬁ&,'rE@eEt?JHPﬁ ”B&‘Fana‘lb@?_e”ded

or dissolved in one or 'nbre carriers. rriers for topical admnistration
of the confroylsdéaméylt hnd“irplabkyisulfampyl igoeips indlvdsr anl arpl group inplack (femeof at um

white petrglatym propylene.glycol, pal voxyethylene, .25 polyo ropyl ene
conpound, - SRIYErdEs N fker e ar el R Rl Of tiSehtn NGBS Lol
conposis i ons capskSed Irem) aaht‘aﬁtag&ﬁat”sya rtidcald tRAt ¥PAdsQb aGEptor &afHoat ni ng t he
active conponents suspended or dissolved in one or nore pharmaceutically

accept abl eactiaptingthe re@ptor afficompaies withdhe prdogarousigand fos thisbinding sitegndo,

. I o . | |
Cet oaryl _aiugileh B FONGSE R4 feonhl HaRATEMimtle FELkRoBE: o ° FOr
opht hal mi ¢ use, Iri the cphextoftiey present inventhns at“seleiveaytapenistd il aitSgbnis

m croni zed suspensions jn isotonic, pH adjusted sterile_saline, or,
- pref er abl ythaglindgfo 4 sneeificisubtypeeiAdenosing resentor with highey affigity thanje other ¢ her

Wi th ogy w ﬁcﬂﬁlﬁin@ré&@ﬁtﬁﬂu\ﬁwﬂeé(eﬁé’ﬁﬂaéb?ﬁgtéof the invention can, for example, have
high affinity for A; receptors and are selective, having (a) nanomolar binding affinity for
the A, receptor and (b) at least 10 times, more preferably 50 times, and most preferably at
least 100 times, greater affinity for the A; receptor subtype than for any other receptor

subtype.
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benzyl al koni um chl oride. Alternatively, for ophthal mc uses, the
phar maceuti cal conpositions nmay be forrmulated in an ointnment such as

pet rol at ugy oIigisphar maceuti cal conpositions of this invenpcoustiyesd So be
adm ni stered by nasal aerosol or inhalation. Such conpositions are prepared

according ot egl Rl RSeNalhaltholldly eieeile ardfurPhAEIRGEULL Gl Aoty ati on
and nmay be prepared as sol uatrons 1 n saline, enploying benzyl —al cohol ~or

ot her sui t ibkerting 66preveaitingascondhivardhhiacRripgdbipireslevaital sdvhasif€concentration

bi oavail ability, fluorocarbons, and/or other conventional solubilizing or

di sper si nganserrinereased sensitiiycto genvsingd dysdisehbergine theterm Spatishlo Amesns tthat  may
. be conbi ne%am'rﬁah iﬁaﬁdiﬁga%[ﬁh{ainer materials to produce a single dosage form
will vary depending updn the host treated and the particul ar node of

admi ni § r at i on. A¥hsedderginsiphdnaceaticallyacteptabld @inget ot adjuvait” anedas agen-of

. between 0.01 - 100 ng/ kg body weight of, the Al adenqgsi ne recgptor

ant agoni st toxie Gapmsrer adiayven that maye adepnistersddp an gpimaldegethermibRat i ons. In

The. conposy el Wiy BRI, ol wl ke foRRaRetay e barmhbolBlc B oo Sor

over an estheldof.shed period of tine in an infusion. A specific dosage and
treatnment regi nen for any, particular patient will depend upon_a variety of

factors, includigsnerb thiinyentiangelates tg poted prbselective pptagemsta gbiiest , t he
patienty s . aht > i and: i me of
adm nlnfsot r a@gﬂflgggyfégtg%tggﬁ)é@g{ﬁg rrlﬁb% glrntﬁf}g}’fctgg |’V ﬁlgt??l oegl,a agsr‘l:g%t&ﬂlé]t'g%\lléelr'i ty of
t he parti cThacompardsaupleihecein erbibia dCS5Fs dgairst theoRatsAlctecéptot rthe tapgersfii cal

caregivers_is within ordipary skill in the art. The anmpunt of antagoni st
will also 9%‘6@#8“{)%0@%8“? ﬂ@lsvi dual patient to be treated, the route of
adm ni stration,g %ﬁcaﬁ»\’d}‘?hé’f\déﬂsml&‘i}h@g’st@&&g%ggﬁm eristics of the

€a

conpound used, The severity of the dal Se, e desired effect. The
anount s of ant afbneanmuodnoftbe 2vedtior may be grdpgredgramanahaygif kadwmmethods.

phar macoki peti c i pnci pl es wel,l -known in e art.. In order thatg th
Pvention FoamBla sl aotrdiags et tromepsted Py mistass LigBin Sl by ¢8fng
exanpl es aggiSGhent. O199; 35,13581138kS RRy/SRHRAROPISIZAR, F hRsRnendikrs are for
illustrative purposes only and are not to be construed as limting this

i nventi on 1992333, 3t&iv3db4. 30 19 E~. AVPLES Exanple 1 Conpounds |, 2, 4,
8 9, 11, 12-2 24, 27. 28, 31 and 32 wer repared according to.the

ol Dowi ng et hotuge ERtPFserefy ssfPines Br o PR fiir g pElsnviiona i no s
al cohol s ugededcpibed Blawwe t he conmpounds were: (R)-2-am no-3-nethyl - 1-butanol
(conpound 1); (R)-2-am no-1-butanol (conpound 2); (R)-2-am no-1-propanol
(conpdhd 4); (R) -isoleucinol (conpound 8); (R)-2-am no-Z-butanol (conpound
9); (R)2-am no-1-pentanol (conpound 11); (S)-1-am no-2-propanol (conpound
12); (R)-2am no-2-phenet hanol (conpound 13); (R)-1-am no-2-propanol
(conpound 14); (S) 10 isol eucinol (compound 15); (R)-

2- am no- 3, 3-di net hyl - but an- 1- of (conmpound 16); (R)

2- am no- 4- net hyl - pent an- 1-of (conpound 17); (R)-

2- am no- 3- phenyl - propan- 1- of (conpound 18); (R)- 2-am no- hexan- 1- of
(conpound 19); 3-am nopropanol (conpound 20); 2-am noethanol (conpound 21);
(S)- 2-am no-1-butanol (compound 24) 4-arninobutanol (conpound 27); (R}-

4- ( 2- am no- 3- hydr oxy- propyl ) - phenol (conpound 15 28); (R)-

3-am no- but an- 1-ol (compound 31); and (R)- 3-am no-pentan-1-of (conpound
32). Table 1 depicts the structures of the conpounds that were synthesized,
the nethod used to synthesize the conpounds and the nass spectronetry data
for the conmpounds. 20 Step 1: 5, 6-D am no-1-nronyl-1H pyrim di ne-2, 4-di one
hydrochl ori de salt: The starting nmaterial,

* 6-am no- 1- propyl - 1H pyri m di ne- 2, 4-di one, was prepared according to a

| rnown |iterature procedure (J. Med. Chen:. 1989, p.1231 ). This materi al
(8.5 g, 50 mml) was dissolved in 250 nL of aqueous acetic acid and then
cooled in an ice bath. Sodiumnitrite (4.14 g, .1.2 eq) was added as a
solution in 10 nL of water over 2S a period of about 15 min. After about 10
mn, alight red solid began to precipitate out of

12



the reaction mxture. The solids were collected by filtration and dried
under vacuum overnight to afford 8.0 g of the nitroso internedi ate. The
nitroso {y@aedi ate (6.0g, 30 nmmol) was suspended in | OraTIUSHA/4¥RL er and
heated to 80-85 C. Sodiumdithionite (15.8 g, 3.0 eq) was added fairly
rapidly over a 30 ger@ogléa EQEUt 5 mn. After about 5 mn, the heating
source wa t green reaction mxture was cooled to rt
and then in an ice bath. The solids were collected by filtration and dried
under vacuum afford the diajfino ur@gahm,Thlsqmas t hen converted to the
hydr ochl ori g |t byeeh,Ssol s M 1QinBai0f R al'fling 1.5 eq of HCO
and t hen Iigggy i zed. t 2., —— |

8- (4- Hydr ox§-Wi"cintbof 2. 2. 218¢ct N1- P - Iy we1opy -3, N7 - difaydr o- pur i ne- 2, 6- di one:
5, 6- Di am no- propyl 1H pyrlgydlne 2, 4-di one hydrochloride salt (3.4 g) was
di ssolved in 80 mL of DVMF alang with

4- hydr oxy- bi c cIo[2 2. 2] octane-1-carboxylic acid (2.5 g, 15 nmol). HATU

(5.99, 1.05 mas added followed by Et3N8.30 nL, 4.05 eq). The
resulting e APt ur e stirred at ug &I ni “‘. The, 4 eaction
Othelfaltrate was

m xture waglfi tered toma of thelp .
concentraﬁed'hndﬁk reduced ssure, “Tﬁec¥e§hlt|ng resi due was di ssolved in
60 nlL of Hzg)contalnlng 10 eq of NaOH (5. 9r€). The reaction m xture was
stirred under reflex for 1 h, cooled to rtjand 10 aqkdifged to pH2 with
concentrated HCl. The resultlng precipitate was colle by filtration and
dried to afferd 1.85 g of the xantkine derivative. Step 3

8- (4- Hydr ox i qvel .2.2loct-1- N Sﬁpro t - 6-t hi oxo- 4%}? adero
purin-2-on§. 16 , oH NaoH F@* )—@’

8- (4- HydreXynbieycl . 2. 2act - §¢§I -3,?rd+hydABNp Mi ne-27 6- di one
(500 nmg, I .57 mmol) was dissolvedJin | O nL of pyrid|n3/1P4S ~a ( 1.05 g,
1.5 eq) wasf added and the reactioEJnixture was stirred ynder reflex for 6
h. The reaction m xturermvas then cooled to rt and quenched slowly with 5 niL
of H20. The mixture was zhan acidified at 0 Cto pH5 with 6 N HCl. The
aqueous | ayer was extrac wilth O‘c The conbi ned 20 organic | ayer was
dried (Na2S04) and concenyr afjed -qi’, peduced pressure. Purification by
preparative HPLC—a#f ord he titled conpound. Steep 4:

8- (4- Hydr oxy- bi segk of 2. 2. 2 oct-l yl ) - 6- net hyl su! Easel - 3- propel - 3, 7-di hydro
Lurin-2-one: 25 gﬂ

8- (4- Hydroxy-bicyclo[2.2.2]oct-1-yl)-3-propyl -6-thioxo-1, 3,6, 7-tetrahydro-p
urin 2-one (120 ng, 0.36 mml) was suspended in 3 nL of H20 and 1.5 nL of

Et OH NaOH was added as a solution in 0.4 nL of H20, followed by Mel. The
reaction mxture was stirred at rt for Ih. It was then neutralized with 0.1
N HC gnd extracted with CHCL3. The conbi ned organic | ayers were dried
(Na2S04) and concentrated under reduced 30 pressure to afford essentially
guantitative anount of the titled conpound. Steu 5:

8- (4- Hydroxv-bicycl oft. 2. 21loct-1-y1l1-6-(1- hydrox_~hyl -uropyl am nol - 3

propel - 3, 7-di hydr o- puri n-2-one: 21

8- (4- Hydroxy-bicycl o[ 2. 2. 2] oct - 1-yl ) - 6- et hyl sul f anyl - 3- propyl - 3, 7-di hydro
purin-2-one (125 ng, 0.36 mol) was dissolved in 3 nL of DMSO along with an
excesgpof an appropriate am no al cohol (e.g., (R)-(-)-2-am no-1-butanol
(0.24 nL 7 eq) for conpound 2). The resultlng reaction m xture was stirred
at 150 C for 3 h. It was then 5 cooled to rt and purified by preparative
HPLC to afford 110 ng of the titled conpound. Step 6:

7- Et hyl - 2- (4- hydr oxy- hi cycl of 2, 2. 21oct-1-yl)-4-uro~yl-1,4,6,7-tetrahydro
1s3, 4 5a, 8- nent aaza- as-i ndacen-5-one Conpound 2):
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8- (4- Hydroxy-bicyclo[ 2. 2. 2] oct - 1-yl ) - 6- ( 1- hydr oxynet hyl - propyl am no) -3 10

propyl - 3, 7-di hydr o- puri n-2-one ( 110 ng) was dissolved in 3 nL of SOCl2 and

stirred up@aphifhl ex for 20 mn. It was then cooled to rt partysepp@ent r at ed.

The resi due was quenched with saturated aqg NaHCO3 and extracted w th CHC13.

The conbingg orggnic Iaigrz Eﬁrg dried (Na2SO4) and concentrated under

reduced pr 2¢ Ly y preparative HPLC afforded 50 ng of the

titled conmpound as the TFA salt. 15 Exanple 2 Conpounds 3, 5 and 7 were
prepared according to the follow ng nmethod using the appropriate am no

al cohol in step 8 The am no al cohols used to grepare the conpgﬂpds wer e:

. (R)-2-am no-1-bu hw, ( @@npound _3); (R)-2-am - 34 met hyl - 1- but,anos,
(conpound 20 5Y? afd (R)-Zhgngfg%;ggﬁpgﬂgl’Wco col@bl e—k depi cts
the structureso®fn , conpotfnd at ‘were s esized—'t he mejfed fused to

- synthesi ze the c ounds and the nmass spectropetry data for thqﬂgoﬁﬁbunds.

Step 1. 4- 2,6-Di oxo-3-uropyl-2,3,6,7-tetrahydro-1H nurin-8-yl) 75

bi cycl ol 2. 2. 21oct ane- 1- carboxylic acid: 5, 6-D am no-1-propyl -1H

pyrim dine-2, 4-dj ong hydrochl gpide salt 570 ng) was @& ssolved in 20 ni of
DMF al ong wi t i |' nggiggthgékgne-l, Lear i ci d nononet hyl ester
(520 ny, 2.45 N 980 ny, 1.0b 8 d, ™51 owed by Et3N

(1.40 nL, 4.0% €f)). The resul ting.re&ctfon"nmi xfTUre was stirged at rt
overni ght. 30 The foll ow ng rm)r"mm,%i t’bré reaction mxturervas filtered to
fillt

remove sone of 't he precipitaté”“?ﬂ rate was conceH?&dh&g under reduced

pressure. The rgsulting residue was dissolved in 10 nmL of H20 containing 10

eq of NaOH (Q80/ny). The reaction mxturge was stirred under reflex for 2 h.
00l

It was then c et to rt and acpdified td-pH2 22 wi th concentrated HC .
The resul ting pgesitajpe\was—8&ol | ected %\fi%tra jon angd dried to afford
680 ny of the agidildert ve. SMep 2: '*;[, OH

8- (4- Hydr oxyme®hyW ™~ Bl cycTof 2.43020 0ct - 1- yPrn3-pr opytL 3, 7- di hvdropurine-2,6 5

di one: 6) ~neon r)

4- (2, 6- D oxo- 3-propyl -2, 3,6, 7-tetrahydro-{LH purin-8-yl)-bicycl o[ 2. 2. 2] octan
e-1 carboxylic acid (3.2 g, 9.25 mmvpl) was dissolved in 100 nL of anhydrous
THF and cooled to O C. Borane-THF ( 1.0 Min THF, 18.5 nL, 2 eq) was added
and the reaction mxture v~ras stirred at 0 Cfor 10 min, then warnmed to rt
and sti¥red for 48 h. The 10 reaction m xture was then carefully quenched
with 10 nL of MeOH and then concentrated under reduced pressure. The
resulting residue was dissolved in 20 nL of MeOH and concentrated under
reduced pressure. This treatnment was repeated four nore tinmes to afford the
desired al cohol. 15 Step 3:

4- (2, 6- D oxo-3-propyl -2, 3,6t7-tetrahydro-IH purin-8-yl)

bi cvcl o] 2. 2. 21oct ane- 1- car bal dehyde:

8- (4- roxymet hyl - bi cycl o[ 2. 2. 2] oct - 1-yl)-3-propyl -3, 7-di hydr o-puri ne-2,6
dione (2.70 g, 8.13 nmml) was dissolved in 40 nL of DVSO. Pyridi ne-S03
(3.88g, 3 eq) was added, followed by Et3N (7.4 nm., 7 eq) at rt. The
resulting reaction mxture was 20 stirred at rt for 18 h. It was then
diluted with Et OAc and washed with 5 % aq citric acid,

15

20
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H20, brine, dried (Na2S04) and concentrated under reduced pressure to
afford 900 ng of the desired al dehyde. Step 4:

3-14- ( 2. 6plg @XQ1s3- Propel -2, 3, 6, 7-t et rahydr o- 1H-puri n- 8-yl )pdaigoseloz. 2. 2] oc
t 25 1-yll-acrylic acid nethyl ester:

4-(2, 6- Dog-g?g@éhé?ﬂiﬁgl !tjatrahydro 1H purin-8-yl)-bicycl o[ 2.2.2]octan
e-1 carbal i) was dissolved in 25 nL of THF and

met hyl (tri phenyl phosphoranyli dene)acetate (1.83 g, 2 eq) was added. The
resulting reaction mxture was stirred under reflux for 18 h. It was then
cooled to rt and purified by 30 preparative HPL® using a m'xture of aqueous

. acetonitrile E?O f frior,d 800 ng of the desired producfl. S MeOH
3-f4-(2, 6-Di oé’ﬁ;S nropy| _@e dr o- 1%\pu i cg;ycl o{—&rz 21oc
t 1-yll-proppém ,d n'et'T@F 3@ NT N
~3[4(26D|ox03propyl 67tetrahydr01
H purin-8-yl)-picyclof 2. 2. 2]oct 1 yl]-acrylic tgid nmet hyl ester (300 ny)
was dissolved In 20 nmL of THF. 10%d on C (25 ) was added and the

resulting reackbi on mxture was hydrogenaggd under 50 psi of HZ at rt for 6
h. The reactio miture was filtered thr ungellte and the filtrate was 5
concentr at ed*m/mi Rfssure t o Naf 8fMthe desi red
product. St N W 2

3-f4-(2- Oxo- 3- pronyl - 6-t hi 0X0- 2-3»6, Pte rahydro | H puri n- 8__)LL.}

bi cycl of 2. 2. ?f%ct 1-y!-propi ol RSaci d hyl ester:

3-[4- (2, 6- Di oxo- 3- propyl - 2, 3, & NEOHMEY anydr o- 1 HO\/*

H purin-8-yl)-bicyclo[2.2.2]oct-1 10 yl]-propionic acid mnethyl ester (250
nmy, 0.64 mol )R was dissolved in 8 niL of pé/l‘ldl ne. PaS~o (430 ng, 1.5 eq)
was added "Emd/lt\tg,g reaction mxture was stirred under reflux for 3 h. It was
then cooled to nt and quenched with 3 nL '\“HZO and then with enough 6 N
HCl to bring t@%}&gﬁesu'“ng reg R ni re was extracted with
CHC13. The orglani ay % ed (NazS04) ard @:¢d under reduced
pressure. Th® ¢ rj%ude 15 resi dussosas purifi wy Prep tive HPLC to afford

100 ng of the sired productypsenep 7:
3-f4-(6-Met hyllsul fanyl - 2- oxo- 2\)<’>~ropyl 3,7-d hydro 2H >" urin-8-yl)

bi cycl of 2. 2. 210

3-[4-(2- Oxo- 3- KE JITM%LQHL%I%%%E@B& ﬁ.f?asghgdt eE ra’h ﬁﬁ&ff Sﬁltheuc S°h§me1°' ?Ieél(?t

bi cycl of 2. ﬂlt@lhe@todon)ﬂdseﬂrdomp@&heﬁm%hﬂ oIﬂBIl Imﬁansesy thhltﬁé)cmﬁ»ouﬁds di ssol ved
in 2 nL of EtCOH and rnL_of H20. NaCH ( was added asasolutlonlnl

nL of H2O, ersemlpqslml%g} tmeanpbcat@nsneql}e synﬁ@snze% ulrtheg methods wal bgi xt ur e
was sti rregn&gn magggg%dmlg,skliﬁmvmga&hen extracted with Et OAc. The organic
an

| ayer was dri e concentrated under reduced pressure to afford
105 ng of the tltled conmpound. 25

Steu8: 3-f4-(6-(1- Hvd OX .rret h I - ,ro i NO) - 2- 0xX0- 3- propel - 3, 7-di hydr o- 2Hnu
rin-8-yl -4 i 2 : c acid nethyl ester:
3-[4-(6-Methyls @5@9?

bi cycl of 2. 2. 2] olg'lt:ﬁ?ﬁ%hogs rop é”oﬁlli’%&’%\glkmérgc ﬁiowgeigc?gr %myﬁbl%gﬁv(\:/as di ssol ved
in 2 nloO of respbmmcéudmgreductmmm mpplrhiptnd ﬂow, mducvtmnahmglhmen(la fgtratiarl60 uL of

(R - 2amnolbtano| f.or reactj on. was stirred at
(0h & For "t and e it snCRRTRRHOmybR in BRReY o Re Py Ry Alradsiiis Ve HoLe t o
afford 50 plefbrstal® redides HeFORRY HAcesoflduction velocity, and reduces contractility.

These, and the other effects of activation of A1 adenosine receptors in other organs, are

normal regulatory processes. However, these effects become pathological in many

15  disease states. Thus, Al adenosine receptor antagonists have extensive application in
both prevention and treatment of disease. Diseases that can be prevented and/or treated
with Al adenosine receptor antagonists include diseases and disorders wherein activation
of Al adenosine receptors plays a role in pathophysiology. Examples of such diseases

and disorders include, but are not limited to, congestive heart failure,; respiratory
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Steu 9:
3-f4-(7-Ethyl-5-0x0-4-nropyl -4,5,6, 7-tetrahydro-1H 1. 3, 4. 5a. 8- pent aaza- as

i ndacen- 2g) ohr4iggaycl 012. 2. 21oct - 1-y11l-proni oni c acid (compeyfskoplioo
3-{4-[6-(1-Hydroxynet hyl - propyl am no) - 2- oxo- 3- propyl - 3, 7- di hydr o- 2H purin

8y|]b|cy [o I ci.d et hyl, e - (3 WAS
di ssol ved :338%[{( ? q}%‘g&iﬁlth& ‘H ?g%j%dﬁ%gﬁesﬁ’e%flw ﬁse&ggnq&%}y h'\‘%ﬁe
reaction niiiréticreamaentiemdivardee gt, @cﬁtte afd) ChrofieG el Faitues] rerd eisuffesiiieed
pressure. The resulting residue was dissolved in a solution containing 1 nL

of water, Dyperfensigh).MeOH, and 0.1 nL of 10% agq. NaOH The reaction mxture

.Wasstlrredatr i lLuye 1 N
HC and concent tgﬁlafigeﬂ%}@gﬁ tEO gg‘él?jgsd{e&r %‘%og}% ms%%%li‘a&l%g}ﬂ)e aHl

preparaji VpoﬂdELﬁeh@slﬂ@AafeEqstdr aigponistd, €6t exampiy, idelicibeadiidetic Sesponidecrtigs 6,

- 10, 22, 23, 25, 26 29 and 30 were prepared according to the foll ow ng

met hod usi ﬁ@ntmﬁeraémeﬁn@P@%wtﬁ@ the édlﬁ@ilc TFFPOSY@%W tgidlﬂmlél diwrqtissalcohol s 15

used to pr 02 (

(R -2 am nieligy, iR 1lfieifs APbAS AR DR Ch T iusetics | ).

(R) - 2- ani nadduares ﬂr&ﬂedﬁdlmﬂmghﬁhe&ﬂ)w filtfalioh st @idacaby fraditipaul Iddlrélﬁ:)s This

(S)-2-am nop-1-but anol (conpound 26); 3-am nQpropanol (conmpound th) and

4- ani nobut aﬁapﬁ!(l,cfe e 3@5reatmﬂdémftq9éﬁml onspguchap G%@P&F@ée Bgart failure

conpouygl ﬁ@ge synt hesi zed, the nethod used to 20 synthesize the

corrpounds and t mass spectronetry data ,for the conpounds. Step 1:

4- (2, 6-Di oxo-3-prouvl -2 3,6, 7-tetrahydro- 1H-uur|n 8-yD

bi cycl o( 2. .~oc.tane- 1- 1arx ljc aC|d ne ester:
4-(2,6-Dio i Qn of; cups 2 QHRYSh- 8-yl ) - blcyclo[222]octan

e-1 25 carboxyl irg, m] : tlined
above. This mat erleg?lhﬁ M@%?{%s sussggg(gg?n ré% (E%"S?ﬁ%%%gfan drops of
concentr at hutnamlrbufhumaammhamﬁomddmg, caWgpigeshetp, gpatcati moese\es, @lincarpigl

and concentrated under

under for 1 cool ed to. r
r educe ?U’rléam ‘?‘rté'tfl\%’tn ESTFHW& QFeirdp; flh?&dnwwseﬂz 2 and washed

with aq Nak!fr‘%sté}éd H?anyqﬁélﬁﬂr éﬁ'&%ﬁ%} RN EABNEAN FpRfimtaRedidaPEsndouhds Of
30 the titled conpound :

ep 2
4- ( 6- Met hyim;hidﬁxmwutlmt dm:teéiwp@hbsj Itabktifdpshtjﬂsr @IQﬂdlsp auppwsﬁonés, liquid

bi | 012. 2loct b | d
2 fﬁceou o5l B e taseior AplsE i O toR s By BF 45 Qo iete PUPETES, ot an
e-1 carboxyid eprei ﬂegﬁhtlibﬂs em&% ?Ms&an Be 3dminiRérkd vRflyJinfraiskRyl i n 20 nL

of pyridine. PaS| 0 was added and the reaction mXture was
stirredf und@isdﬁmalwxuﬁ@demlaﬂiy, vagmeély reairaldy livttroculady busaally; secsdllyl, | y

quenched 5 added to { he H to 5 and
t he reactﬂomm%%’gl Q\ggg& raalgP’e V@%loﬁ-qgélfurgﬁlgb% ey aVer was dried
(Na2S04) andintestedos.rated to afford 860 nmg of the th|o ester derivative.

This materi al (860 2.29 was dissolved.in 5 nL of EtOH and 5 nL of
H20. NaOH (183 g twlza shemglpa fan de admigisiered in poniynahion it gaen-f of | owed

by Mel (21 . ty dat rt
Por 50 i nitepsingmibdfing pRifodcBatl LRI (3 ibhHirBIdE il i B 1
dri ed ZNaZ&ibhpsiaethodifyngriiuretieas descideds fouteratiples motending @phcuudnBOO ng of

ZPEGE I( t2I aSE&@@g@?&Wgﬂ?MP@@&%%r opel - 3, 7- di hvdr o- 2H puri n- 8-yl

bi cyclo (2.2.21octane-1-carboxylic acid nethyl ester: 15

4- (6- Met hy] sul f any| - 2- oxo- 3- propyl - 3, 7-di hydr o- 2H purin-8

yl ) bi cycl oi2drma Q oxylic acid nethyl ester (SO ng) was
dissolved in 1 nL of 2 nL of DVMBSO along with an appropriate am no al cohol

. .g9., 7 f ' 0 ' j 3
Stitred at 150 L0 A1 ERRARReccRS: RORBANNLY ne BHfulleR thib althalklidh 1S

preparati V&)rhﬁ’dsﬁldr@ fé&f zfcﬁiﬁﬁsﬁ&diﬂo%nﬁfﬂ@ ihélhdififl hERERO Ul'tiése pRarrlaBiutidal

4- (5- Ox0-4- nropyl - ~6, 7-t et rahydro- TH 1, 3, 4, 5a, 8- pent aaza- as- | ndacen- 2

yl)-bicl @mnosglogmd@rp&r@l}in@mds@nmognmﬂ @1 adenosine receptor antagonist effective

“1

to reduce vasoconstriction or enhance pulmonary hemodynamics and a pharmaceutically

acceptable carrier.
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4-[ 6- (2- Hydr oxy- et hyl anvno) - 2- oxo- 3- propyl - 3, 7- di hydr o- 2H puri n- 8-yl - bi cycl
0 [2.2.2]octane-1l-carboxylic acid nethyl ester (30 ng) was dissolved in 1

mL of SOGV@ @ndis35> stirred under reflux for 15 min. The r eeqisefdoxture
was then cooled to rt and concentrated under reduced pressure. The

resulting resid ' ' ' L 1l . , 0.5
e of NecH - andt BriRgeRg polRfhabll R ieriln B0 ShitkibeticncRlpolBHAL L 0.
rt for 30 higludeJhég.ym e}xblmg&tsl aldhfmmx;l" alcljmmimhh Bteatate) l?llthgf, gerﬂlml‘lbrbi@lnsﬁsmdh
concentrated. The resu]ting crude product was purjified by preparative HPLC
to afford SDNYmAR Serym é@%ﬂs&&ﬁﬁa subistanes such agliosphates, ﬂb@meogcgrglg@cld,

. Numrer ous x | I, VAl i r [ i ;
it cat ed POSHRE soibbie Giridiza,HE pikERR TP Caou iR elaDe Bl MABLNRRe,
and hunan sadisosicoeolites, sack ps prosamae sulfhed, disvidives hpdrogerphugphate, tpoeassioml owi ng

- bi ndi ng assa rotocol . Materials,S Adengsi ne deam nase and HEPES were

pur chaged g)‘%ﬂg@lﬂj‘ﬁﬁﬁ(ﬂ% SOqIY “3‘,10 Zn Ssc‘ﬁl-ol‘%?é’é‘lc% gnesinm tHsliclEn and
fetal bovi 2 v ) ' '
(G ¢ her sbiy YA CEaaEertd st b B EARRGE B, oo o
Cost ar 12- veboxymethylcatlupdsas prlyaceyleteguwades potyetirybenefpdymxyptdpyiensbiockh, PA) .
[ 3H] CPX was .pur chased, from DuPont - New_Engl and Nucl ear Research Products
( Bost on, l\/ﬁ‘)lgmi’fﬁ’ll?’gﬁ?tb}’l@?ﬁyg?]raé‘ﬂ’[‘%qﬁ’y@tn antibiotic mxture was purchased
from I at ech ' . ; b o | Hank' s
ol ut | n wess 108 SR oPfle prevafi ROREIRR e SimiBRITLRNERT 0 4o mi
Na2HP04, Oordly iy ikhilation spFays topitallyxtectadly, nasaltly, bucddllyEREallytr Viagn Menbr ane
reparation 15 t Al Re or:, Menpr ghes e prepared fromrat cerebral
Eor F ex i so\‘%ﬂ*%&?ﬁ?ﬁ%?eiﬁ?%ﬁ%?ﬁ?ﬂ efﬁgasr'éﬁ\ég&’eﬁ)%@gg@em“ﬁﬂ?%ﬁeni zed in
buf fer A (katiob iartbolld VA RiEStar il syhov RNRLRABAI heMitob 1 O ease
inhibitors (10 pgl'm benzam'di ne, 100 p, M PMSF, and 2 pg/ M each’ of

apr ot i ni n, ingrahepatic,iintralesional ape pitianiapiahmgection or irffusjenteahnig0es) Foeferablyl, or 20
mn. Pellets were.resuspended an shed twice with.buffer HE (10 20 nmM

Na- HEP%S, %‘eﬁﬂﬁnﬁﬁf’é\?nwg#ﬂ?“ﬁrﬁ& °W¥t E&%%eqtﬂ?ﬁaﬁﬂ}/%i AVERAUSt pell ets were
resuspended in rdfifedhjetiableoRid 6MBE taEpOMitidhs bW Mv‘éhtic%ﬂﬁh?ﬁ@a%@u@éxot ease

inhibitors, and frozen in aliquots at -80C. Protein concentrations were
measur ed uslergin@®@sAuspensiennhese sysprisions Piayrheefprmplated ancoxflinRde tashmiquesHuman Al

d ' t ai ned by RT .25 PCR bcl d i
DeDnas. 1 (RO She FPDSY R A ¥ B e A wlb iR sy 18f e
usi ng LI PCRESIEAjkdsEbIPbiépataoBataytitlo) bealWerflo irjoitasle ¥6lufos 6 fRp&RMionn & Mo/ n
(418, and screened using radioligand binding assays. For nenbrane

pr epar4ft i of-topiq@arenterally-acegptailerilugat arsalyeaty fr sxamplesiss) selusiondall.3-

F12+10% . } 0 hut 30
Suppl omont PR ATST LY EpHAR VRfheldd P RuR0f: BE KRR bErp Tyt et Lo,
and washedRingisasohition and igosonitEodism dhloeitié betdtioh olneaddfionabtenie] fieddsoilseire

stored in aliquots_at -80C,  Radioligand binding assays 27 Menbr anes
(SOpg menbsayeEntinally Frplayed a5 solventer suspending gleewr@%rxmsm@wa ey plagdei n

for human Lahi - s ngemnt | el
| gands wep e ol B bRpleIeR Tt ALE BopenGAT HeRRE Ry RIRGNCRD, |
adenosiine aedert acidand i ghycbrite derivafives. ardRastifl in geenprepBafiddReIRMe¢tablas, @/ nmol

from5 NEN, final concentration:|n s used f.or gconpetition bindin
assays on é{e Rpgn_'al pﬁarmaceutlcahy-acceptalﬂe (‘)I}ﬁs, suci as oilve oil or castor oil, especially mg

their polyoxyethylated versions. These oil solutions or suspensions may also contain a

long-chain alcohol diluent or dispersant, such as carboxymethyl cellulose or similar
dispersing agents which are commonly used in the formulation of pharmaceutically

30 acceptable dosage forms including emulsions and suspensions. Other commonly used
surfactants, such as Tweens, Spans and other emulsifying agents or bioavailability
enhancers which are commonly used in the manufacture of pharmaceutically acceptable

solid, liquid, or other dosage forms may also be used for the purposes of formulation.
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Nonspeci fic binding was neasured in the presence of 10 (err)M B&719.

Bi ndi ng assays were termnated by filtration over Whatnman G-/ C gl ass fi ber
filters ugpngsasBR ANDEL cel | harvester. Filters were ringed/ushie@oti nes
with 3-4 m ice-cold 10 "M Tris-HC, pH 7.4 and S nM MJd z at 4C Filter

t d | 3l ., of till 10 i
e ot i Vor sel | (PerEner ietuRialinRtme R A Smels b S dqhaanabistah pia oSN Pole. (5
counter. Adt@bxém&yéafwm a%aﬂgemwd&&r Hlosd Bhositiona ag b ad RATREHA oea

binding data were fit to a single-site binding nodel and plotted using
Pri zm G apdeyau.onGné'agneadad’ dasisequat i on KI = 15 ICso/(1+[I]/KD) was used to

| cul ate Kl th ffi t f
" The conpet i ng | FiSRREmAretrd coiBotifRs FFTrvmtiof manpe praly MaipBRrE ARG, and
KD is tshe gfyfdrlly ¥ccepiable@BiageFormi NR VY, @h}bélféﬂdtabl@t%r a&@e&Msﬁ&mdﬁ@br

. one-point bi'ndi ng assays, data were presented as % of 't ot al speci f
bi ndi ng at801utmoin &@@p@tqf@l@tgﬁqrmﬂdlse%amers eeramonlyosed (beEblliqt@SGmﬁdl ng

with 20 1 e oun/ t ot al eC|f c_bhindin % din
repr esent scoclr'llnéto %31%“ c?&ﬁ%f Sgﬁgﬁf“@&'ﬁe& ﬁtﬁ?rﬁ Chifci H&)Cf)l %‘@Iﬁ e 019 1
~M of conprdridisl ARtiRigRMiontin alBasdld form), Lisehill cmhentsmmmi&oge%ti%eaxhl bi ted

rat Al K, val ues between about 4 and about 25 800 nM In Table 2, the rat
Al adenosi¢senstaekpWdieniaquepas g@spamom ¢ reguired fagroral h@e,dmmdsgradlent is

B o6 10°C oo ik smulsfigh o S GRARAG YECAR R e Serlit Sl intngst Siman”
Al AdoR (Cl-ﬂav%rﬁg@Rc@lehhghgewlﬁaﬁﬁlg@aeqddeas descri bed (Kol lias-Barker et

al., J. Pharma. Exp. Ther. 281(2), 761, 1997) and cultured as for CHOWId
celI's. CHO cel | Altgraptively,the phagmagcsutissl sorpesigons efithisinuentien mayihes i n Ham s

F-12 di 1

and 100 pCuiHBFERIE el ygielibdt or W) BB R SRl REB Bicpuel,
37C. The dgnmiiyg e agertivaitva Qiiabien@nsiirting ﬂc&@taﬂh&}sls\@aﬁd afroomr (N= 4)
finol/ rrg protein. Cells were subcultured twi ce weekly after detachnent

usi ng ¥ nivempeaiyre butiinid gt rectal tempepapiresand thersierg wil mielicindle tecigmio Thr ee

di fferent d all
resul 1 versaeede Bue: Suh AT RE, ool Thllel BRGuER end RBGETRAL Jyeflly °
A~AdoRsf| F thesﬁh&;ﬂiﬂm?mﬁcgﬂﬁgﬁpwﬁ&ls; crftﬂln/s rﬁig/egtlmi ﬁﬂgyl als&%eddtrﬁrlnftbfedd by
assay o 3 CPXseC||c I.ndi 1 ol.i ~and Bi ndi ng CHO cel.ls grown on
150 nm cultpﬁgcelba. Tonical gepl zé:amnh%@»%Fﬁ?%tqd@esc%ﬂfsvevﬁaowsfonaﬁlaugn &5Fut i on,

t hen renoy,

Tri oo Y dpin g sifdle SRS mARon TR YRR Sl s natlibe |

cel | IQ@rmg.Bad.te at 48, 000 X g for 15 m nut es The nenbrane pellet was
washed tw ce by_resus Lon in fresh buffer and centrif a i on, The final
pel l et was resuy 3 HQ?F&F}PE é@?’ﬂﬁ‘i@u&?algﬁmﬁﬂﬁmﬂs@ Oﬁﬂ“?teﬁl nand
stored in guitable Qrftmeht clanfﬁ‘in%%re&@@vé’éﬁm onéfit éﬁ%ﬁéi‘)dé&’ﬁr &%W&i in bRe @?hf%fé” ne
the density of Al AdoRs in menbr anes, al i quot s of

menbr anes qasrigrs Eamters foy topinabadminisbeationl of the cgmpounds oétthlsmemwmmluﬂa- 20 nM
[ 3H] CPX

mineral oil, liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene,

25  polyoxypropylene compound, emulsifying wax and water. Alternatively, the
pharmaceutical compositions can be formulated in a suitable lotion or cream containing
the active components suspended or dissolved in one or more pharmaceutically
acceptable carriers. Suitable carriers include, but are not limited to, mineral oil, sorbitan
monostearate, polysorbate 60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl

30  alcohol and water.

For ophthalmic use, the pharmaceutical compositions may be formulated as
micronized suspensions in isotonic, pH adjusted sterile saline, or, preferably, as solutions

in isotonic, pH adjusted sterile saline, either with or without a preservative such as
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and adenosi ne deam nase {2 Um) in 100 pl of 50 MM Tris-HCl, pH 7.4.

| ncubations were termnated by dilution wwth 4 m of ice-cold 50 niv
Tris-HC ngofzg“sgnd i medi ate 25 col |l ection of nenbranes (p@trmsgi/msrfl ber
filters (Schleicher and Schuell, Keene, NH) by vacuum filtration (Brandel,

Gai t her sbu Fllter e wa e three tines W|th|ce cold

ot £ et S U el Rcninm, 5%3%?%%3% Iicubes, dis PR TA R e

menbranes QauAdidad lylb%ﬂﬂnm&suph@sﬁqnéxﬁs&cqq 2 ofélm! | verse BD (Fisher),
|

and the radioactivity was quantified using a uird scintillation counter.
To det er mi ne nofibppirarmaceuticalwongiosigions of thid]iMRXfiomerayradsods admigistersiipat ed as

. descri bed above an

10, pM. CPT,.was added to the |n ubati,on b
Nonspect {1 6358 frassRoviaAlbion i FompORfes ars BRATR AT HEMB B LEHBEY 10 N, m
CPT.  Speci {e-kRbwA 'nnaleq}t fﬁﬁaﬁﬁ&bﬂﬁdaﬂﬂﬂxuﬁaﬁoﬁ BRd May PR s,yaﬁéd SabRitighdgd by
. subtracting nonspecif ding fromtotal bind |ng Nonspeci fic binding 29
was found sahne,rmmmlawng benzerhallcqhwhor htMnsultableqnwr\fatW{es% Bb@p(clmnmomotamtq on.
Tripli Catexﬁ)@n S g at each edhconcentrat 00? HE CPX. To
determine ¢ ‘P‘h"aEF “S‘F?F BH?@P oppthey Ry ptiqna} salyRilipng g
reconbi nanglsﬁerﬁgeﬁeg@@ressed in CHO cells, binding of 2 nM[3H CPX in the
presence of increaSing concentrations of antagoni st was neasured. Aliquots
of CHO cel | nenbhaameunt of 4q adbnomqagcwtmaatagpmst[tb&qwbe eombigot with thed. 1 nM
-100 ~, M, and adenqgsi ne deam nase were incubated for 3 hours at

25 C il 20@r1a¢r 1gpterys mmﬂu@mglgapmﬁ fqrmwvllvary depending wpondhe besti nat ed as

descrlbed g S} e the
i nvention aenedrj;(g?j SCT ﬁ%ﬁ%bg’; ‘ﬁﬁ‘k‘%‘ﬁ‘%’?} T&mgfﬁﬁpﬁﬁggﬁet al gﬁ%@%&@%l on

t her eof , tﬂnetidussag@ommleam.()pt 100migskg bodgvetight o thel A ademdbime astdptopt | i m t
the scope of the invention, which is defined by the scope of the appended
cl ai ms. O drdagoaisp scdminisdveitd agatientaectiving theseeuinmmposgicas e Insdr ebadimerds ope
of the foll 15 cl.ai Tabl n Structure Synfhetic

Vbt hod 1 Phe eiien: B dPeagais 9.y 10 Rk bady SERy Thecomipestionsmar b N NN O
6' HN31 NS“‘ N'\Ecglfnﬁ'nHls%ré’dzé Qlﬁél@'d&é,%ltlple d8dek of ova? 8n SsthbNnbY Qeéoci\'of‘tujﬁ’e e 442

infusion.

A specific dosage and treatment regimen for any particular patient will depend

upon a variety of factors, including the particular A adenosine receptor antagonist, the

patient’s age, body weight, general health, sex, and diet, and the time of administration,
20 rate of excretion, drug combination, and the severity of the particular disease being
treated. Judgment of such factors by medical caregivers is within ordinary skill in the art.
The amount of antagonist will also depend on the individual patient to be treated, the
route of administration, the type of formulation, the characteristics of the compound used,
the severity of the disease, and the desired effect. The amounts of antagonists can be
25  determined by pharmacological and pharmacokinetic principles well-known in the art.

In order that the invention described herein may be more fully understood, the
following examples are set forth. It should be understood that these examples are for
illustrative purposes only and are not to be construed as limiting this invention in any
manner.

30
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6 ~3 372 ONNOH 31 Conpound Structure ynthetic Method Ms (Mtl) N o 4
N7 ~~, off 2414 ONNNS8 ~1 N1400, OHONNN19 ~~1356 0 NNN
"N 1 NOJB¢3s7183 400 ONNOH N 11 ~ 1 N- OH 1 386 0 N' p¢éiysbi/Nodg ~ i aH
1 358 ON 32 Compound Structure ynthetic Method Ms (Mtl) \ / N9 3 ~
,"~ 1 420 off O NNN ... t 14 J. ~ o{f ONNNI15 ~ ~r~ 1 400 ,~ OH
ONNNI16 ~ ~ Noff 1 400 ON N N I75 OH 1400 ON~~NN18 N1
434 off O BxAngid 1 Compound Structure ynthetic Method Ms (Mtl) N 19 ~ |

N~ OH1 400 ON~ ~, ~JN NN _
Compounds 1, 2, 4, 8,9, 11, 12-21, 24, 27, 28, 31 and 32 were prepared according

to the following method using the appropriate amino alcohol in step 5. The amino

5 alcohols uéed to prepare the compounds were: (R)-2-amino-3-methyl-1-butanol
(compound 1); (R)-2-amino-1-butanol (compound 2); (R)-2-amino-1-propanol
(compound 4); (R)-isoleucinol (compound 8); (R}-2-amino-1-butanol (compound 9); (R)-
2-amino-1-pentanol (compound 11); (S)-1-amino-2-propanol (compound 12); (R)-2-
amino-2-phenethanol (compound 13); (R)-1-amino-2-propanol (compound 14); (S)-

10  isoleucinol (compound 15); (R)- 2-amino-3,3-dimethyl-butan-1-ol (compound 16); (R)-
2-amino-4-methyl-pentan-1-ol (compound 17); (R)- 2-amino-3-phenyl-propan-1-ol
(compound 18); (R)- 2-amino-hexan-1-o0l (compound 19); 3-aminopropanol (compound
20); 2-aminoethanol (compound 21); (S)- 2-amino-1-butanol (compound 24)
4-aminobutanol (compound 27); (R)- 4-(2-amino-3-hydroxy-propyl)-phenol (compound

15  28); (R)- 3-amino-butan-1-ol (compound 31); and (R)- 3-amino-pentan-1-o0l (compound
32).

Table 1 depicts the structures of the compounds that were synthesized, the method

used to synthesize the compounds and the mass spectrometry data for the compounds.

20  Step 1: 5.6-Diamino-1-propyl-1H-pyrimidine-2.4-dione hydrochloride salt:

The starting material, 6-amino-1-propyl-1H-pyrimidine-2,4-dione, was prepared
according to a known literature procedure (J. Med. Chem. 1989, p.1231). This material
(8.5 g, 50 mmol) was dissolved in 250 mL of aqueous acetic acid and then cooled in an
ice bath. Sodium nitrite (4.14 g, .1.2 eq) was added as a solution in 10 mL of water over
25  aperiod of about 15 min. After about 10 min, a light red solid began to precipitate out of
the reaction mixture. The solids were collected by filtration and dried under vacuum
overnight to afford 8.0 g of the nitroso intermediate.
The nitroso intermediate (6.0g, 30 mmol) was suspended in 100 mL of water and
heated to 80-85 °C. Sodium dithionite (15.8 g, 3.0 eq) was added fairly rapidly over a
30 period of about 5 min. After about 5 min, the heating source was removed and the light
green reaction mixture was cooled to rt and then in an ice bath. The solids were collected
by filtration and dried under vacuum to afford the diamino uracil. This was then
converted to the hydrochloride salt by dissolving in 10 mL of H,O containing 1.5 eq of
HCI and then liophylized.

20



20 ~ ~cH1 358 ONNNNN-~~OH21 o NN1 344 N Ny NO22 ~ N~OH 3 386
ONNNO23 ~~3 414 O NNOHN?24 ~ N1 372 off ONN 3~ Conpound
St ruct ur ewpibhgishc Method MS (Mk1l) N 25 ~ | N~ 3 414 0 N BWc@dsbi/449oN ~1 H
26 ~ 3 400 ONNOHNNN27 ~N1372 ONHON283 NOH1 450 ONN~~ NO
29 ~ ~3 386 0O NNOH~NO30 ~~ 3 400 ONN OH 35
ConmpoundStructureynt hetic Met hodMs (Mt1) N31~~ N~ OH O N ~ ~N1372-N~ N~ OH

~1372~ ~N e 238-(4-HY 3% P-bieycfd] FR2YOG-1-y)-3-propyl-3,7-dihvdro-purine-2.6-dione;

5,6-Diamino-1-propyl-1 H-pyrimidine-2,4-dione hydrochloride salt (3.4 g) was
dissolved in 80 mL of DMF along with 4-hydroxy-bicyclo[2.2.2]octane-1-carboxylic acid
5 (2.5g, 15 mmol). HATU (5.9g, 1.05 eq) was added, followed by Et;N (8.30 mL, 4.05

eq). The resulting reaction mixture was stirred at rt overnight. The teaction mixture was

filtered to remove some of the precipitate. The filtrate was concentrated under reduced
pressure. The resulting residue was dissolved in 60 mL of H,O containing 10 eq of
NaOH (5.9 g). The reaction mixture was stirred under reflux for 1 h, cooled to rt and

10  acidified to pH2 with concentrated HCl. The resulting precipitate was collected by
filtration and dried to afford 1.85 g of the xanthine derivative.

Step 3: 8-(4-Hvdroxy-bicyclo[2.2.2]oct-1-y1)-3-propyl-6-thioxo-1,3.6,7-tetrahydro-

purin-2-one:
15 8-(4-Hydroxy-bicyclo[2.2.2]oct-1-yl)-3-propyl-3,7-dihydro-purine-2,6-dione (500

mg, 1.57 mmol) was dissolved in 10 mL of pyridine. P4S)o (1.05 g, 1.5 eq) was added
and the reaction mixture was stirred under reflux for 6 h. The reaction mixture was then
cooled to rt and quenched slowly with 5 mL of H,O. The mixture was then acidified at 0
°C to pH 5 with 6 N HCL. The aqueous layer was extracted with EtOAc. The combined
20  organic layer was dried (Na;SOy) and concentrated under reduced pressure. Purification

by preparative HPLC afforded 100 mg of the titled compound.

Step 4: 8-(4-Hydroxy-bicyclo[2.2,2]oct-1-y1)-6-methylsulfanyl-3-propyl-3,7-dihydro-
purin-2-one:

25 8-(4-Hydroxy-bicyclo[2.2.2]oct-1-y1)-3-propyl-6-thioxo-1,3,6,7-tetrahydro-purin-
2-one (120 mg, 0.36 mmol) was suspended in 3 mL of H;O and 1.5 mL of EtOH. NaOH
was added as a solution in 0.4 mL of H,O, followed by Mel. The reaction mixture was
stirred at rt for 1h. It was then neutralized with 0.1 N HCI and extracted with CHCls.

The combined organic layers were dried (Na;SO4) and concentrated under reduced

30 pressure to afford essentially quantitative amount of the titled compound.

Step 3: 8-(4-Hydro
propyl-3,7-dihydro-purin-2-one:
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No. Ki (nl V.i~% Bi ndi ngConpound No. Ki (nlVn%

Bi ndi ng14. 4ND17166. 7ND25. 75ND18708ND38. 38ND19ND18. 149. 92ND20ND52. 7510. 51. 92
IND12. 26 Mo B2284D2471 3. 72. 523ND22. 881 4. 1124ND11926. 70. 1250650148990, 26. 226N
D41.11143. 23. 727ND16. 31251. 38. 628ND36. 31368. 3ND29ND81. 81468. 57. 830ND7115937

formila | R R RO R r R R LS BRI o T SR e

are indepandémﬂey(lgﬁzmgf)éﬂ rimobmtak disgoloepincdndi dtDM@O)dlongaMthydlemgsm 10 b)

21 her ot emmov S8 S R b U3d0 R bugnoni 4 bl ettt s

sel ect ed chiAEIA, IR B ABNSR AR bNAL Bffed ALSOXS o NR e am no

di all cyl am acyl am no fonyl'am no
het er 6cycbgled & thang panfietbby pregareliveHPLCao affotis1 idtmg eﬂthertgtled cdmpowrgl.i s
selected fromthe group consisting of: (a) a bicyclic, tricyclic or

pent acycl Ic group selected fiomt he group conS| sting of 38 ~,r
~N O ~N Nedf%: 4 rein the
bi cyclic 2 ‘ ' = or
function 8 ' azaews ‘ndmnes- dm &2 eI ected fromthe group

consi sti ”9 OF g (4-Hydroxy-bicyclo[2.2.2]oct-1-y1)-6-(1-hydroxymethyl-propylamino)-3-

10 propyl-3,7-dihydro-purin-2-one (110 mg) was dissolved in 3 mL of SOC]; and stirred
under reflux for 20 min. It was then cooled to rt and concentrated. The residue was
quenched with saturated aq NaHCO; and extracted with CHCls. The combined organic
layers were dried (Na;SQO,) and concentrated under reduced pressure. Purification by
preparative HPLC afforded 50 mg of the titled compound as the TFA salt.

15
Example 2

Compounds 3, 5 and 7 were prepared according to the following method using the
appropriate amino alcohol in step 8. The amino alcohols used to prepare the compounds
were: (R)-2-amino-1-butanol (compound 3); (R)-2-amino-3-methyl-1-butanol (compound

20  5); and (R)-2-amino-1-propanol (compound 7).

Table 1 depicts the structures of the compounds that were synthesized, the method

used to synthesize the compounds and the mass spectrometry data for the compounds.

Step 1: 4-(2.6-Diox0-3-propyl-2.3.6.7-tetrahydro-1H-purin-8-yl)-
25 bicvclol2.2.2]octane-1-carboxylic acid:
5,6-Diamino-1-propyl-1 A-pyrimidine-2,4-dione hydrochloride salt (570 mg) was
dissolved in 20 mL of DMF along with bicyclo[2.2.2]octane-1,4-dicarboxylic acid
monomethyl ester (520 mg, 2.45 mmol). HATU (980 mg, 1.05 eq) was added, followed
by Et3N (1.40 mL, 4.05 eq). The resulting reaction mixture was stirred at rt overnight.

30  The following morning, the reaction mixture was filtered to remove some of the
precipitate. The filirate was concentrated under reduced pressure. The resulting residue
was dissolved in 10 mL of H,O containing 10 eq of NaOH (980 mg). The reaction

mixture was stirred under reflux for 2 h. It was then cooled to rt and acidified to pH2
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(i) alkyl, alkenyl and al kynyl; wherein each al kyl, al kenyl or al kynyl
group is either unsubstituted or functionalized wth one or nore

substi t ugph256kect ed fromthe group consisting of PCT/US01/44991
(al koxycar onyﬁ aral | cyl car barmyl (am no) (RS) acyl hydr azi nyI car bonyl

o e e T M DM Y SRRl ari o

al kenyl sul if%}mﬁgmftﬁé kQaVerivdtivexycar bonyl, al | coxycar bonyl al kyl am no,

al koxycar bonyl am no, all coxycarbonyl am noacyl oxy, 39
al koxycar bonyl an>snoal kyl am no, aI kyI am no, al kyl am noal kyl am no,
) :Imkﬁ)carb !{- I 3 I -'-.n'L: l,i f g yI Ay =” fon ';"

am noalKyl &ﬁh@l ocycl yl al kyl car barmyl 5
. am nocycl oarkyl al kyl cycl oal kyl car barmyl am nocycl oal kyl car banoyl ,
ar al koxycar bony4-(2, &Mbmimﬁ@n%iﬂftﬁmdm-}/Hmmaf&yl))dlllqb{do[&ﬂﬁl]w@le-l-

Cyhnoal kyl eEbesre Gy 823 yraies e areyn 106RL SRRYIGHERTR 8% 1yt ami o

di al kyl am gpaddwsloca W-T}ml(alowlmmme BGn] Bég)avdsyddasd aifa it aeEchich

hal ogen, 10 heterocycl het er ocycl yl al kyl am no, “het er ocycl yl car banoyl ,

hydr oxy, hnyxdﬁwmsrswg%a&%r@/fqdﬁﬁmn t_hﬁnmannedmgmmreed fond8phdhe, - R5,

RS- al Y, al k | k am no | k ar | | cyl am no,

Ro- al I & By it e B cARegfCh ool AT SEIFOR B B2 K01t o,
RS- het er ocygnkyntfabedagidet redficddsprbdstifes AThRradulitighietinge was@isédlved Q0 mL of

aryl car boxyal koxycar bonyl, substituted 15 aryl sul f onyl am noal kyl am no,
substi t ut e@& widsengentiatedamgerrerivesd psessere; ﬂﬁ!waﬁ@@rémyemeﬁed fewnymeret ut ed
het er ocycl é‘{?o%?f%l {?ﬁe%&x e%alélﬁ%?t' tuted heterocyclyl sul fonyl am no,

sul foxyac n no, rrocar am)y ‘trifluoronmethyl; and (ii)

(al koxycar bonyl } ar al kyl car bam)yl (am no) (RS) acyl hydr azi nyl car bonyl, 20
(am ngz (RS acyI oxycar boxy, car boaI koxy) al kyl car banoyl,

acyl anihoad 246-D RE( : bt

al kenyl sul é’l ny 8ctaﬂii X ¥ba eﬁ& car bonyl - aI koxycar bonyl al kyl am no,
al | coxycar%#@m-ao—?%rwaﬁmﬁyiam noacyl oxy,
al koxycar bony| agnhHatioxlymethybbicgtlofl.2210e6 1-ya)- B-lpyd;ﬁ'mm&hy&ﬂoajmme 2,85

e ey o ey L A e P AR
am no,
am noal kyI @ﬁﬁd@?%*&b@r{ %\)’Fﬁﬁ(@iﬁ@ﬂ 7eq) at 1t. The resulting ﬁ?atftlon ixture was

am nocycl oa ahoyl”, am nocycl o car banoyl
ar al kcﬁ(ycastim:d;at it fa:r 2. kokyvmrthsmylmd with E&D At hed wnasitcylomyh 5 Yaagtiticyacid30

aryl sul fonyl am no, , ar nyl, ox car | ,, carbon

cyanoal | c%&@rgd"a’ﬁo‘w dy(i\fagf(éaﬁaé °HEate‘gF’g$%§?(§‘ﬁFcilBreS¥met  dfford 900 mg of
di al kyl am peakdeiaiefgde. di al kyl am noal kyl carbamoyl, di al kyl phosphono,
hal oal | cyl sul f onyl am no, hal ogen, heterocyclyl, het erocycl yl al kyl am no,
het er ocycl yl car banoyl , hydroxy hydr oxyal kyI suI f onyl am no, oxi m no,
phosphat e, o phgs ,

al kyl (al ky+=F&ahe ; “loaioayamrens ' .

Rs- al kg Catfﬂﬂﬂ}%hc &dﬁexﬁﬂlegwrf onyI Rs al | cyI sul fonyl am no

Rs-allrylt -heterocycly carbonyl substituted aral kY

substituted aryd-€héHayeBinsamd3sbodyrtrahydes i Hpuriacg-yl)-bicyclo[2.2. 2]octane-1-
aryl sul fon

SUbst i ¢ ut e dSe (T "L BT R AR T Y L AR AT

substi t ut e@ri 9rphssphb$dn9u&émwbam (183 galehpwaaddearrmhe resulltirrgcreztdmaﬁoyl ;

trifluoronmethyl; R4 .is_selected fromthe group c nsi Stlan:? of h){)drogen
- o‘ ~- aI kyI mixtirg was slirredupdsr refhix fonddly It withdhen sod %toei

f . t : onal w‘éﬁ%‘iﬁveﬁﬁ@ Refyla fﬁfx‘?&g of gzi ﬁé H%ﬁfmtﬁﬁ?t‘dbﬁfo&& ?‘6@91 Q{t}‘ (tahegdregla%d

one t ree su uents selected from

" consi sti ngprofludial ogen, -OH, -Owe, -NH2, NOz, benzyl, and benzyl
functionalized with one to three substituents sel ected fromthe group
consi sting of hal ogen, -CH, OVE NH2, and -1VQ2i RS is selected fromthe

) opidpds greng -PO(O—I)R4 - PO3H2, -SOBH
-SOzNHR4 -SOSNHCCR4 -SOBNHCO\IHCD2R4 and the followng: HO N~ N Fra HO f
Nb \W NN NN/ NNI\VNHVHHODN =0g1,2 0or 3;§ _ NN \' NIl ~ N NHN ~
CF3i ~~~HO~NOH/ "



Ra ~ O R4 Ais selected fromthe group consisting of -CH=CH,
- {CHm(CHmMm, CHCHCH, and -CHZ-CH=CH, nr1 or 2; Xis Qor S ~I1 Z

i s sel ect‘ggﬂfzﬁ%t he group consisting of a single bond, -eeruséidHsdd ",
-Q(CH2) 1_ 0CH2-, -(CHZ)~-z0-, and R6 is selected fromthe group

consi sting of hydraoge al kyl suf onyl , . aral kyl stituted
aral kyl , gubstlz’(&flég aFPWPlEY%fﬂHﬁP%? §f70tE WO‘IH%IR}’W&WB %@Y‘%‘Qﬁz lif"l‘b‘r‘f‘nthe
G OUP OSSR SE el AP ”ﬁ%ﬁéﬁ%ﬂ‘“@ HEREmBbLr TAE. 1990d R0 (S
al kenyl bor ) m-;ﬂdecsﬁ:ﬂlthé\??lung r:dmrs]ﬁmrt miﬂdreMasfhyﬂfdgeﬂatat}l uﬁ@s; SWp&hofd:ifator
. nore su stltutents sel egted fromt group c r}? ing. o 3/ roxy, al koxy,
ani no, al k?l%’h@ho hﬁF%ﬂ"R?‘PWtH’E?Wq‘? @%@E}‘Sﬂ?‘ %Wﬁgl te was
al kyl su ,,,3(;19
. sub}s/tltut ed a?ﬁq}ﬁ% yar y%#é/dgl OF&) tut %ggfg rd?i%l‘ The conpound

of claim1, V\/nerel n the compound is in a form sel ected fromthe group
consi sti ng_of ] A active
Corrpound t ,..__lv _“ 2 la fal ‘: ) X e ) i AR el e a

phar macol ogj¢ 4t . 3. The corrpound of claim1l
wherein R romthe group consisting of
a) al kyl, al kenyi[442, 6dDiloyo-33I-proWl€2r336ﬁ tetmattyded-k Hipuran-§-ghyticyobo[2 2l Hyetyl- i s
ei t her | 25 substi.t ut, func naI| d with ong o re substituents
cel oot b fif'ﬁmmgmgra&@ byl 1450 68 ) wa isplved Bt oLhiaf no,
di al kyl am pg,, 0609 gqy:s:é(wwasaaaué@martﬁe bl A thRWAARHR0 unddeflux for 3

het er ocycl y am no; b) aryl or substituted aryl
conpound oh lilveasrﬂl@1 owdedetont awdequenchedtwitheh il dﬁz%ﬁnﬂheamthmmugl @Ncyl . 5.

The conpou f. claim ergin A.lsS claim
1 wherein g%l? bring hd'\é% ﬁ‘f Sﬁluténgc%%%?ﬁ‘r{é%e BT %\5’3@% ih
si ngl e bongrgaic lé&e‘i’%@ﬁ@&i 94,809y dRdl BnédntrakedRinder reduced pressure. The crude

15  residue was purified by preparative HPLC to afford 100 mg of the desired product.

Step 7: 3-[4-(6-Methylsulfanyl-2-0x0-3-propyl-3,7-dihydre-2H-purin-8-yl)-
bicyclo[2.2.2]oct-1-yl]-propionic acid methyl ester:
3-[4-(2-Oxo-3-propyl-6-thioxo-2,3,6,7-tetrahydro-1H-purin-8-yl)-
20 bicyclo[2.2.2]oct-1-yl]-propionic acid methyl ester (100 mg) was dissolved in 2 mL of
EtOH and 1 mL of H;O. NaOH (20 mg) was added as a solution in 1 mL of H;0,
followed by Mel (23 uL, 1.5 eq). The resulting reaction mixture was stirred at rt for 30

min. It was then extracted with EtOAc. The organic layer was dried (Na,SO4) and
concentrated under reduced pressure to afford 105 mg of the titled compound.
25

Step 8: 3-{4-[6-(1-Hydroxymethyl-propylamino)-2-0x0-3-propyl-3,7-dihydro-2H-

1}-propionic acid methyl ester:
3-[4-(6-Methylsulfanyl-2-oxo0-3-propyl-3,7-dihydro-2H-purin-8-yl)-
bicyclo[2.2.2]oct-1-yl]-propionic acid methyl ester (105 mg) was dissolved in 2 mL of

30 DMSO along with an appropriate amino alcohol (e.g., 160 uL of (R)-2-amino-1-butanol
for compound 3). The reaction mixture was stirred at 150 °C for 3 h. It was then cooled

to rt and purified by preparative HPLC to afford 50 mg of the titled compound.
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R~ NZR3 FORMILA Il NRs wherein RL and R2 are independently sel ected
fromthe group consisting of: a) hydrogen; 10 b) al kyl, al kenyl or al kynyl,
wherein sgh@.aikgy! . al kenyl, or alkynyl is either unsubst ptwiuseh/.omo
functional | zed mnth one or nore substituents selected fromthe group

consi sti ng_of

) enfaaza-as-

het er ocycl 4R35 :-—" ‘ .

el oct od rHdRR REBESY lic o

pent acycl i ¢ gr ad+jd-$&( Eiydebxfynmathylpeopylanino 20z 0-Stpropyled, 7-dildydro-2Heputin- 15
" bioyel | c~,"§-exlr]|bw@‘lq"'@ﬁao&sénxlé&yewm@cgpﬁmew csfef 3 ey distaliAd rL |
. ]::lcj)zg;[ !st Pﬁlg of E-P‘I% dlef%(ranyl andwek}l;ﬁne;?leﬁl{?ggélgﬁﬁé (e‘gg}lﬁegﬁﬁgll%@ al kenyl

or al kynyl m@rmumMmtedlmﬂmredluwdmessmt dtie msuftmlga'emdma\h/aszchdsqlwdihnane or nore
substituents selected fromthe gr onsi.sting .0

(Al Koxycarourprearams Lo uyet O Emb Mo atthy Laof Hyf aa NeRRH The
(am no) (RpaHOh PEXARE RAX ytm&quf R¥BDsAT h%sliaeﬁ/ac@alhxa Rﬁéﬁ?@@iﬂ{ dilute 1 N
acyl am noal kyl am no, acyl oxy, al dehydo, allcenoxy | am no,

al kenyl sul Hthﬂ@mmntraﬁddeh; resultinggrude prodydt was punﬁed by preparative HPLC to
al | coxycar honyl.al I%I ar ni no aI koxycar bonyl am no,

al | co;jibcar Boh F}é?rﬂ al koxycar bonyl am noal kyl am no,

all cyl am no, al kyl am noal kyI am no, al kyl carbanoyl, al kyl phosphono,

al I ryl sul fonyl am no, allcyl sul fonyl oxy, am no, am noacyl oxy,

am noal kyIEx_&iﬂk&L_car banmoyl , ami noal kyl car banoyl ,

am noal kyl het er

ani i nocycl oal ky ?(%)’?{lgflélg :Zéaﬁ)gso%%%’%nd %WFFS&EH%%(% WP@&%%BEA ,

ar al koxy cafollewitlg méthéd %’&x%rabFfbphaﬂ@aﬂﬂno alcyhd e e 9yq|h)é|amn@d AMbSHoYs
aryl sul fonyl am no aryl sul f onyl oxy, carbanvyl, car on3/6) (Ryano

cyanodldl cyised fprepaye wmmamg/warm Femigpesiargl (gpmpeun 2-amino-1-

di al kyl | hono,

et oal kyl <l oRiBofifa 161 AL R T R BRTRRG 2 B ARRERT Sy o,
het er 0CyC|p6ntb@6b§6ﬁ)z§bund12/3§f yisolbwiﬁaw@h atzls? ;qB)-R amifie-1-Kutandl i no,
phosphat e, phos ono R5 R al koxy, RSal kyl (al kyl )am no,

RS- al | cy| dcRmpeundpid-amingrenang) (spmpenndr3s) sandA-amiighrignel (compound 30).

RS- al kyl afl

RS het or ocpitre ! Sepichoufh steiies G Sdbing Ttnist obiiniiacd, the mefhod used to

aryl ca@oboxyathksixythacompyindssamk shé muﬁs&ﬂedtﬁ)nﬁﬁtwlcﬁatd fo@thd cumipeaadky! am no,
substituted heteroaryl sul fonyl am no, substituted heterocyclyi, substituted
het erocycl yl am noal kyl am no, substituted heterocyclyl sul fonyl am no,

sul f oxyacyde 9.2 bliggés -2,367- bt A6 Bitburid Bvi)-
bicyclo[2.2.2]octane-1-carboxylic acid methyl ester:
4-(2,6-Dioxo-3-propyl-2,3,6,7-tetrahydro-1H-purin-8-yl)-bicyclo[2.2.2]Joctane-1-

25  carboxylic acid was prepared according to the procedure outlined above. This material
(1.4 g) was suspended in 50 mL of MeOH and 5 drops of concentrated sulfuric acid was
added. The reaction mixture was stirred under reflux for 18 h. It was then cooled to rt
and concentrated under reduced pressure. The resulting residue was diluted with CH>Cl,
and washed with aq NaHCOs, brine, dried (Na,SO,) and concentrated to afford 1.2 g of

30 the titled compound.

yh)bicyclo[2.2.2loctane-1-carboxylic acid methyl ester:




(11) (al koxycarbonyl)aral kyl car bamoyl, (am no) (RS)acyl hydr azi nyl car bonyl
20 (am no) ( RS) acyl oxycarboxy, (hydrvxy) (carboal koxy) al kyl car bamoyl ,

acyl am nqﬂ)lé h@g@d no, acyl oxy, aldehydo, al kenoxy, alkenylpor/0801/44991
al kenyl sul fonyl'am no, al koxy, all coxycarbonyl, al koxycarbonyl al kyl am no,

| k bonyl | k l-am | . .
21 Koxyoar bonyl Al GO RPHRBI ST SEAR AR rins yDhinuolz 2 octsas 1
al kyl car bapgRpbxylie! deitl RBOFPE0RF1.23] B BB mthdI Ryds Aiksoi9ed Al 2yins Wffptiinexy

am no, anli noacyl oxy, am noal | cylarallcyl carbanmoyl, am noal kyl car barmyl ,
am noal kyl Bﬁlefwg; 1\ eq) Rais @ddaskand he reaction mixture was stirred under reflux for 3 h

- Eral Koxycalnpyien G (T A G RiencnPT AR A Sl SN EPEYge oo

aryl sul § onyhddits anngmel pwtd swi A8 YeacHionh Rk wammla@cea bwithQRYG,. The
. cyanoal kyl car banoyl , cy am no, dial kyl am no, di al k¥| am noal kyl am no,

di al kyl am mmﬁammamyqi (N@)é%mdm@@mﬁr@mﬁ to hﬁpnh&msg theriliozesteno,

hal ogen, ter c cly. n Y. I
el oxy,  HOUTBATRI TS eir (PR 2 e e R L BB A S
RS- al koxy, of38,@5NaOH(189 rﬂ-% 22@ was kgdedak b \sbhutioh 02 nﬂSoﬂiH(WfBH&yédJW anvyl
RS- al kyl am no, RS- al kyl carbanoyl, R5-al kyl sul fonyl, RS-al kyl sul fonylam no,

RS- al kyl t hf2d3 uks1 rﬁe@qé{ dbg eqsylt’@a FERGHON MiXUFsWas Siied aartafpkijﬂ BiA. nkd was then

substi k

aryl suf ong’ftggr%yenﬂlgg a‘% ngh(é/m os?we{ wgélﬁﬁ%d {Nhér yf 8RS frated ym der
substi t ut efédheédquessufd tplaffosdIRET inf of €1 thRteoapyahd| ani noal kyl am no,
substituted heterocyclyl sul fonyl am no, sul foxyacyl am no, thiocarbanoyl,
trifluoromethyl; R4 is selected fromthe group consisting of hydrogen,
atea Ei: M@% eI B bro- S50 611 5 AL kin-8-v1-
functi onal b@daﬂnmlmené-@-dahlﬂtﬁmwubiﬂtméuhgnéﬂensel ected fromthe group
consi sting of halo NO2 benzg{cé and benzyl

functibhali zed %(ﬁ%dﬁhysﬁmh?%O%H@PYk%@@@d&'ﬁ WH-¢7r om t he group

o oup. conay s RGP op L ety S p Bl sH O ARG L R

- CONHSOz R42 mICENDISSINaIeAg witki(2BHpRaptisidzmindkeamfe. g-, mrd@@melsmadethmmmsm

oy, CODRAUTOERY The SSSHTR T IEOITE SO AL 1D ot v oL Wak R SRR R R
F~-4 ~— Rﬁnd pd}lhiie'd%y Fgrﬁf) éﬂ%vezﬂPLC to ﬂfor%\‘égl}{il%&* ﬂleiiwé&“céml_ﬁﬂd""\l HHOnN =

0,1,2 or ~0\ R4 Ais
sel ect 20 fromthe group consi sting of -CH=CH, -(CH)m (CHm, CH=CH CHz, and
1 Z 0

.16 - ( MI 2]octane- -carb(glhc acld

4-[6-(2-Hydroxy-ethylamino)-2-o0xo-3-propyl-3,7-dihydro-2H-purin-8-yl-bicyclo
[2.2.2]octane-1-carboxylic acid methy! ester (30 mg) was dissolved in 1 mL of SOCl, and
25  stirred under reflux for 15 min. The reaction mixture was then cooled to rt and
concentrated under reduced pressure. The resulting residue was dissolved in a solution
containing 1 mL of water, 0.5 mL of MeOH, and 0.1 mL of 10% aq. NaOH. The reaction
mixture was stirred at rt for 30 min. It was then acidified to pH 2 with dilute 1 N HC] and
concentrated. The resulting crude product was purified by preparative HPLC to afford
30 the titled compound.

Example 4
Assay Methodology
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R6 is selected fromthe group consisti ng of hydrogen, alkyl, acyl,
al kyl suf onyl, aral kyl, substituted aral kyl, substituted al kyl, and

het erocyolwploasafsd 5 R~ is selected fromthe group consi st ipgg&b/édenydro
gen; b) al kyl, alkenyl of not | ess than 3 carbons, or aIkynyI of not |ess

than 3 car bon ere| al ken L a elt

unsubsti t ut ed O&WFP(PPIX "ie 88"5\51/“{% W&ﬁ%pr8¥arﬁ‘grh€vg‘§%g%’ﬁ'{§‘é"ﬁf LS ?@Tegd? ed
from the grewie 1CPBSicthd Sthede owﬂ;oqms tlﬁ:'IKQf%iMles ?&r@t@nﬂ%mﬁh'a%ﬁcﬁfd%wo

di al kyl am no, heterocyclyl, acylam no, al kyI fonyl am no, and

het er ocycl ;elcqaobcwwe dctempethmou)mgtwﬂhe (ﬁcvllcwbgbmﬂmgaasaafrnrbtowl al kyl aryl or
. al kyl subsMIi Ed aryl. 15 9. The conmpound of claim8, wherein the conpound
isinafo cted fromthe group consisting of an achiral conpound, a

racematsg, an ophiemising d%&xhin‘é@e SRIARPRY wefe PiuttRaseld ASHESISRIARSL. Ldul¥ ¥y e of
. diastereonmers, and a pharmacol ogi cal |y acceptabl e addi fion salt. 20°10. The

conmpound oHany sF -2 gelhpeliuse megiuny and fatal howing setupevereputohases) feem £&dBCObm t he

Ol fap oML rRtBloeits Grifilersoe D, ARlip@HC s, AR TP R e, or

nore subst ipjdemts 120haF&EAthré pRastWiRe ﬁﬁ&l#%e& %ﬁi Fﬁslhé}QPﬁtfsbﬁbgﬁrpA)’ BidwExy.

am no, al kyl am no, di al kyl am no, heteroc acyl am no

a1 sul fongs Purerised fram Dbt Dy Brelead Nosighriisach amiuogs (Bp§tpn,cMA)
bst t Th f f R~
ona R4 Beribiivsebuomlit SRERHRGle a8 bRkt HET MbaRhech WA RBn, (o m

13. The CODE9UTITHG ﬁmﬁds&idiﬁl cﬁ' HEF-ES?-bﬁffB'ed iI~EmE’|sl‘sM1utloxl4vas 1130 wdINaond.cahMe! ai m
8 wherein s a_si na he corTBound according to claim1 or

8, wher e ncl He Bdhba hooﬁhﬂ%ll\é&?%dofwmtm o4t KPR B¢ MMnpounds

1-32 of Ta ccording to claim 15, wherein the
conpound |§é gré)% éﬁga“mnlﬁﬁ@ gro“él consi sting of:

2-(4- Hydrok@nibrm(ﬁraia?atﬁnZ] oct-1-yl)-7-isopropyl-4-propyl-1,4,6,7
tetrahydro-1, 3,4 8- pent aaza- as-i ndacen-5-qgne (conmpound 1

7- Et hyl3 2- (4- hy@ﬂtaiy&fﬁeetm dqmbranes| wese prepased from pat sexpbral cwztfet igolgted r ahydr o

10 1,3,4,5

3-[4-(7- Etﬁy‘?- -owg-propy;{eg?q%ﬂgé‘yg%g} HQ%QE %@fch (lgnﬂg%%?lé’aaza
as- i ndacenm®4 Nh)l—[EJIPES/(pm 2) supp)edidntelt-with proteape mhitﬁto@s'qld Mmﬁwﬂa@hcﬂﬂe
2- (4-Hydroxy-bicyclo[2.2.2]joct-|-yl)-7-methyl-4-propy

t et r ahydr ol M&Fmﬂ@m&(mi gachsofi apritingm pepstatin a(ncldmphu) 4J)ld Ceimﬁl%d

3-[4-(7-1 S:R%%}S'x g for 258 rmnplge?l%ys wg'r’e rgsugpezldt { and st%re& twice w1th3tiu4‘fer ﬁf(lo

20 mM Na-HEPES, 1 mM EDTA, pH 7.4, plus protease inhibitors). Final pellets were

resuspended in buffer HE, supplemented with 10% (w/v) sucrose and protease inhibitors,
and frozen in aliquots at —80°C. Protein concentrations were measured using BCA protein
assay kit (Pierce).
Human A; Receptor: Human A1 adenosine receptor cDNA was obtained by RT-
25 PCR and subcloned into pcDNA3.1(Invitrogen). Stable transfection of CHO-K1 cells was
performed using LIPOFECTAMINE-PLUS (GIBCO-BRL) and colonies were selected in
1 mg/ml G418, and screened using radioligand binding assays. For membrane
preparations, CHO-K1 cells growing as monolayers in complete media
(F12+10%FCS+1mg/ml G418) were washed in PBS and harvested in buffer A
30  supplemented with protease inhibitors. Cells were homogenized, centrifuged, and washed

twice with buffer HE as described above. Final pellets were stored in aliquots at -80°C.

Radioligand binding assays
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pent aaza- as-i ndacen-2-yl)-bicyclo[2.2.2)oct-1-yl]-propionic acid (conpound
5). 17. A pharnmaceutical conposition conprising a pharmaceutically

ef f ecti vewgymumig2of a conpound according to claim1l or 8 ag/k01/44991
pharmaceut cal |y acceptable carrier, adj uvant 20 or vehicle. 18. The

phar mceut | cal CUARL WL ARCAL MO 8n SR ns M RIS 19 2 non
to clai m lfembhekeProtetnBr RAARPALARS)) récﬁoﬁéhhﬂybﬁﬁ ﬁ&yrih@rco@deﬁ{ratldﬂ%tdfaVenous

i ntranuscul ar or Subcut aneous adm ni stration. he use of a conpound

gfcoL di ng c@nlamﬁrylgdrgendﬁwwanmattd mstnrpdipat@mm OThm]foaﬁbUHE plis %um’s(‘mbarrent fgr
. Al
nccor di g BSARNe drAgpeapte e 215 Bhtiofihng RERABRCRXAT 1 Smielrolon f or

treating ONER, E¥&NionBéhtiafion: 1ARNM) v luséll Mk SAAH&ItIIN KIhdERg 8k éMﬂﬁA%Rs

. activation of Al adenosine receptors plays a causative roI e in the disease
or di sor deNonspesific birkling wasrmeasugedon tluermsemng OQIQ)H,M BaO7tH. sBindingragsaysgns  or

synpt ons of di sease, or..di.sor der erel of Al a

eceptors BPyERETAET bR AARAGVE W e ST e ad@@ﬁ%ﬁﬁr

adm ni st er iditharfesti] B1tBAWRE HnsdURRE %&@Wdhcﬁh |nY1 i&-EQa b vemaARIAL],

phar maceuti cal conposition according to claimi17. 23. The nethod a COI’dI ng

to claim224 amhémM“Mgﬁb all 48E A lergpapel way tomsfaned de b ol cnhd f3md rof s¢intiGatiamp
consisting of systemc ertension, renal failure, diabetes, asthma, an
edenat Hlis ~eqsktikScami1Ver &B%hev)&aﬁé@éqd tRadipgcdivity vers capnied maPaHas Bon. 10
24. A proc efror preparing a conpound according to clains 1 or 8
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Results
All of the compounds tested exhibited rat A, K; values between about 4 and about
25 800 nM. In Table 2, the rat A1 adenosine receptor Ki value and % binding for the

compounds are presented.

Example 5
Alternative Assay Methodology

30 Materials
See Example 4.

28



L SP?5S?S5>S>>> >>7<><>~>>>

a) nitrosating 6-am no-1-propyl-1H pyrimdine-2,4-dione to produce a
nitroso internediate; b) reducing the nitroso internediate to produce the
correspon@bmg“gﬁ@n1no uracil; c) converting the di am no umpggjdsoi/@ea am ne
salt; d) coupling the anine salt to

4- hydroxy ﬁ Ho 2.2.2]octane-1-carboxylic acid to produce a coupl ed
product; a verting the coupled product to the thioketone. 10 50

. Afe. A Us% AU _cofidy I und¥d @Hﬁ«ﬂ@r A {s% A
A% AUs% AA' L. A{ L. Ag%%ﬁAsﬁdblmﬁgESSﬁ mﬁé@g&nﬁtﬁ A’Ah L. AA%S . As9.
A L. A L. Asbﬂh&%&#&pﬁ»medw#dékdb&iGhﬂﬁayﬂm&@wﬁaﬂhfE%éhm@l%ptlhd&Z&Mlx.AASQ A

| I{]S?I e 3~1T’¥e>3>?% ﬂ!‘§|°vliwéé§&Iﬁdwwddsd&wﬁﬁeﬁ%%wmd&sw&ﬁ%ow -

Y R AR T TS AR e I T b A 100577

>>7777777 777 P8~ PP PP~~~ D2 DD

|:|9”|9 I])Z~U°b€®i%ﬂﬁhﬂ mmptmymwmmmwpwhemmm@é%m | >>~?
~>
N |oét%g_’%igamvmf«sm&aﬁdmﬂwﬁﬂwmﬁm@; 2Apr fmaliong 5o

7~>7~>7>>7pl%gem >a~l’fs> er7>saﬁ'c>u’l)tu?edﬁlce> W eTt?y fﬁ ,g%let,gfhrgerg u§1n§ TRMEDTRI Y>> >7?

~>SP~>P~>P~~> ~S>~>>~>>~>>~ ~>>~>>~ >> >7 >?~>7
~>P~>>~ g>>€’a’>">rv1g§'>ﬁ=ee>IiEPE~S«bnffeﬂeBHaakw utuan~ﬂ‘hrezﬂ?ffer|en1>dlom|scf| ~P~P~>~~>| ~>|

25 bh b EhKbat balsshapk & ;%L@]p;k;ﬂn S bbbl e ka5

|(2>;?|<|~;|~Z >§@09@§?ﬁe Flzoo'b ﬁi}ﬁ:ﬁ)’gg%iﬁ>@§%§ Vﬁg~| |0g SQO?ﬁF ](~~| ~~| ?

151 51 ¥2] Spfoinasioffmined by asay o HEICPN spifepiding 7>~ | ~| ~—~~7—>-
P>~ B~ RIDXZD D T D~ PP | | | 2~ ~TTT ] 8~~~ IIIIIDII"IIII""
22~7| ?x0?733418HeandIHNdIng ~2222222222227~| x~| | >0| >| ><<<>>| >| >| ~| | ~| >>>x| | | | ~?
>IN RAG Gl g?ov?n 61 750 it &g alsRes were wnsed itk S S
~P= PP =P X P~X DX P> 7~ PI~>=>~7~7~9=| >~| >| | >| | <<xX| <B| <>?7>227272222227

?| | 8| >H ~?Hamks solution trepremor@] Withazell |sg’ap¢r>aﬁ6’hwnogmuz&tﬁnu¢tﬂzold 50 mM
~~~~~~~~~~~~~~~~~~ virleloloY Sololololololololololo oo lololo)
ggf()l;fofo);!)tg%‘“fho&h%#i%%b%%WW@%@b%@%ﬂ 4 Aoy pgqh%'cﬁu x| | | ~?| 22~27~

>?7~<?~| 7~ IRcsiﬁ enate at 48,000 X5 for 15 taiuiés. ? TRe Ridmbrane pefler v washed wide by ~7~7-7~

?2~?1?1??7? __~~7~~>7?>>77 >>>>>>>>>>>>>>>>>>>>> >|>>>>>7>>?>7>>>>>>|<<>>>~

A ekl %@r@g] ﬁ&%ﬁ%ﬂéﬁ%ﬁ&%gﬁ%@@%&]@m ARGl ca
d_zupkim\ Wigalfa] #8dyeal ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] c*al] ca]caV]c a
) Ch o o b A0 hrah ekl 4 o
3], r,‘?‘,], ca] cal cabeakepd ﬁ@]&%@@%ﬁ%@&éﬁ’k&ﬁz hours at 25°C with 0.15-20 nM [*H]CPX

$$$yt ni d_ Yamj allerpsind Jenajinast (aldal)dn dDe al his) mM s HCl gl d\4. clatulatibasn] cal] ca

% EZ{J]CSZEJ]J] VA SR o Nl 4 ThISghica 5014 59 py¥ FrisgHC buffer and immediate
B R S o e A e e R R R S A SR SR e P

3- 4556i 667Vacnhur filtrafiof Brimdel)|Gathespurg], M)k dilta} setowhshefl gaickh] thededmhesa) ca] ¢

1. 7079B; N:
a]<ga]<ga] {C igﬂg]"’f’% . @;} %ca@gklca %e&‘gtilﬂvﬁ g@'&‘% >4fl ‘Lﬁ‘]a‘clé‘]sc"g]‘@él}‘eéfr@ﬁ]eéa] ca] cal]
ca] ca] ca] cakapkiesbsialicadicn %ﬁﬂlﬁ&k%ﬁc@@hpﬁhﬁ %}sahﬁ@drgamquﬁ%? alnaak&al cal ca
| 2DuDDEV EEFWFFG GGGHSHHHUI | T Jy J( K2K8KIKI KKKLbLLNMOM wr h ] ca] ca] ca] ca]

- ca] ca] ca] cridiaaglivity way qmpt:ﬁ@d:eqma} ba]lldes]:mallcfaqw]lu&] c &9 defetmine al])nsp]ecl@]cc ajJ ca

D00 VAR SR PBIFEIT cvere Mo oA e clrpeied apes ek Ly BT 28 oo ca

" 1 ca] ca] ca] giied 4d gRlifaibaad T fER] m}@ Pdcete] Kindia ]vi%@h@ﬁﬁé@”é@ M YYYYYY
ZZZZZBZ<ZFZOZUZV\ZdZwZ Z77~XS rrhb] X{ val gb] X] ca caU] ca] ca eAéli}DcaU] ca] cal] ca

] ca] c”aU] ceesspres] ofdPda £&)1c Speei ipgpEW Vf Bvédsca] ca] caz
7777777777 o
(T T T T (sl SarmEriraas iae onmseias Mate fom “d‘ ca?‘ésgfﬁ‘c%d’%‘é’]“cgaw ca] ¢

a] cal] ca] caV] ca] ca] cal] ca] caV] ca] ca\/] cal ca] ca] caU] ca] caUca$[ &, [:[CF[I]L[
Mi[l[o[r[tIX[z[[[ILIILIILIIILI\\\\@ysngb\VPU] ca] cral] ca] cal] cal] cal] cal] ca] ca
U] cal] ca] cal] cal] caU] cal] ca] cal] ca] ca]ga] cal] ca] c*al] ca] caU] ca] ca] caU] ca] ca
Uca@Mc\k\ v\ [\ NN\ #] /] 5]

1?1 VY]lp]v]z]] " bbbbbzuojd ZUU] ca] ca] ca] cal] ca] ca] c”a] ca] cal] ca] cal] ca] ca] caU
] ca] caU] ca] ca] ca] caU] ca] cal] ca] cal] ca] c*aU] ca] cal] cal] caU] cal] cabbM:\ ccdvee



10/ 10/ 10/6!10% & ()-="<bCl"I-10%~& ()-!I, S$10%4{& ()-!I

109 ()-910%& ()- | 10%& ()-M 10%& ()- M=>ACDEFHLbA! B-10%& ()-|

910% U&' (Wo 0241830 PCT/US01/44991

10, > 109%& ?) -, 105! ()- " 310%& ()-MW] cf} <bAl 10%u& ()-Sy1l0% u& ()-Y10% &

-1710% u& ()-!P-10% ():! @10%u&.()-fp 2RALRAL10% u& () -!'*1.10%i & ()-!h*
Vove () - s tbiRdie preae st v A itcgpasbof EHICT pnbialiby, Tupice © O
210%) & (diongs b o s Baicbch SN LARICE 2v(10% () F

T62Y(10% - & ()-yZ8! NOf 10%H& () - @&3109B& () - yF+s10%B& ()-s! 109B& ()- 10))
10)) 10)) 9z10%Dadetgrminixtie pifartiesi QaBragoists-of Al AdORER thy hgBarOretornbiypnts

& ()-@ f 1098.()-@& f. 10%. . & (): @ f.10% 3L & ()-@&d aByZSE@ 109B& () -
Toiboss ()ArACoRdrvimeedin CHO pelbinGhe et U ichals B oreicr Rt
bCH 10%&' (donbent@tiBns of ant@¥&ist was rhedurddB Aﬁ%‘ﬁﬁﬁs]&(@fo (ckH me@branes (100 pl:

) ,10%3&'()-:[+dEbCJ:YI[910°/&'()-&100/&'()-,#100&'()- _

109& () - 10948 piptefim)0 PRI CP X+ h et Eist). | pdI&100 13108 gdenpsing deagnigdse (2098 () -

L' 109%& () -,10%& -f s109B& =0 A0 O0E=s 109 () =..
10%& () - 4,@%&1@&&%}‘9@?&%& 31 Bﬂ‘é‘ﬁrﬁ&“‘ ey RhotQ ST 'ﬁ%H@? begEdr ) 4% 100me:
() -, 1098 Adsays/h@MBSntinate] s desirbeanBGhd{ # 10%z&! ()-!{# 109BB& ()-! K{#
10%EEE ()-Y 109B& ()-SY 109B& () - S3
9109B& ()-"""""""zXImhCH109%&' ()-!\#10%/NVN& ()-!#10%BB& ()-! #109BB& ()-F@ S
1098&' () - ! Of # 109& ()-"""""""WBngel - 109& (}-y! (- 109BB& ()-y!l#
100/&3081' ()-'N¢t 10%BHB& ()-!"# 1 = [ & ()-" X#b#o#$$S $$xmbCl
(-1010% u& () - I8 to bOunderstood that while the invention has been described in conjunction
10" FO! 10% & () - FO! 10%+-& () - FO! 10% & (t) -FO! 109B& () - $$f $$$3+%dENHC
(-10y10% L})ggﬂ( dptailed description thereof, the foregoing description is intended to illustrate and

not limit the scope of the invention, which is defined by the scope of the appended claims.

Other aspects, advantages, and modifications are within the scope of the following

15 claims.

30



f10% u& ()-110% u& ()-13 10% u& ()-I
10% u& ()-!"10% u& () - +9884 &K&k&EaBMhC (- 13
10% u&' ()w@sA%ess& ()-Y 10% u& ()-110% u& ()-1 - 10% u& (pch/yshPyvs () -
&89' ' 2(\ (dENbC (- 1Y'!

10% u& ()-Y! 10% u& ()-Y! 10% u& ()-!10% u& ()-Y !10% u& ()-3

310% u& ()-\(()_))))dEnmbC (-1

+10% u& ()-y) 10% u& ()-Y 10% u& ()- Y, dablos u& ()- $M10% u& ()-3 "

10% u& ()-)*"*q*** +dEnbC (-14910% u& ()-Y&3! 10% u& ()- 1
10% u& ()- Y/ 10% u& ()-FY. 10% u& () -, 10% u& ()- + ++++ -,., 1,0, dYNC! (-1
. 10-u 10-u - = JTU% u& ( 10% U& = Ye
| 810% U& ‘%&%‘1‘5‘% ug () - )ﬁ"q‘%?, G- JEYNETntnetic Methad WMt v 100e () -
MOYB& () {TT I0VBX ) T0Y8& () - T T0YB& () F - . W77 S5000EYNC (=11 Y109B&' () -
- 1y1098& () - Y109B&] ( 0%3& (Y-, 108 ()-Y I 100@&] ()- 007 222/ 3y3dEYNC
(-1 )109%8& ()- YJ 0%3 N -Yf 0%3& ()-
$#109B& ()- FL| 109B& () 33 4556i 6dEYNC! -tL F@&! 10988 () -
6MLOYBE ()- 55109B& o 10pB& () - YF+ | 1p9E%e() i 667777777bC
(-1!'s10% W& () - 1oou&(> NldB 105_ sLOYB&' () - Fy;
MLOYBS&: () { FO109@&] () - 70798 N: : : dEbC! (-[LY 10% U& ()-B 10% U&' ()-Y3 10%
U8 ()-"10% U8 () - YI "110% U& ()-3 310%
%
Y-
2 N OH 1 372
o)\NH N/
hi“ﬁ@ﬂ’
3 N 2 428
I OH
o)‘N N/
2~N
Y
N
4 o)\hq N»—@—OH 1 358
5 \?ﬁi“ @ ~ 2 442
N
| OH
OJ\N N/
N
Y-
6 o)\Nl N»—@-—(()H 3 372

31




()-: 0 ; <a<<<dEbCl (-1 @*10% U& ()-F!'10% U& ()-Y !10% U& ()-Y M 10%

()-#10% U& () - Y&M 10% U&' () - <) ={ >>#?| ?22dEbC! (- 1Y1ml0% U& ()-3 L0910%

O-Y -wéQ¥pHe () - . 10% U& ()- F& 10% - & () - $F" 10% U&' pET/086@ @1

Al AT AADYNG (-1 10 U 10 U 10 U@s10% U& ()-Y9 10% 5& ()-YS8 10% U& () -

6&10% U&' () - 510% U ()- #A$A%A@BB CdEYNC' (-1 3sF10%| & ()-3 ! 10%4| & () -

IMLO%| & ( A& & H-&——CE*PubPEdEYNC! (-1 3FS

10%4| & () S (\y'l_etl(aMethod MS (M+1)

10%&"&-(),‘ 2 ' J 2 JQ'/\

3s!110%4| & () 3f 0%1| & () &100/4L| & () Yl%4| & () 38/ 100/41| & () -

. G GGGHSHHIEYNC! ([ 1 2%0%” & ()- +310%4 & ()-y)109%4] & () -
' 1094 & ()- @910%4| & & 4110% |1 JyJdEYNC!| (-1
6! 10%| & () - 4M 10‘%4|89\ 92 HORWHE (1 | 1IF10%1| & ()| 414

. 01 10%4| & () -3Y. ! 10%9°&N) My I (R2KEK6K7K8KIKI KbCl (- 13 109B& |()- ! 109B& () -

Erkfk

; 6 ; 1 400
/ OH

»N\,E“
N
9 A N/>—@ 1 356

/?hN
10 O)\N N/>—< S>—(0H 3 400

11

H
N
»_@_OH 1 386
N

LN
LI,
12 ?—@-OH 1 358
oA

32




104| 104

104

=10%| & ()- f;10%| & ()- 8!10%4| & ()-| KKKLbLLMIEbC!

MLOYBE& ()-3 109B& ()-YL109B& ()-3 109B& ()- YL09B& ()-3 Y

1098& ()

(-1YY109B& ()-Yz 109B& () -

%Mg%%w EE(% 1 109B& () -

(-13

Y | 109B&r(Uso v @bo1

33

109B& () OUOOD PnPt PAELC! (- 1Yf #g109B& () - 3
| 1098& () - Ym 10%3& ()-YL109B& ()- @ 109B& ()-3 MLOYBE () -t PPRj RRSf SAEbC! (-1
11098& () -
109B& () - yCarmRengde; ()-,3" fﬁb}ﬁ&“’() Yf&l 1 ﬁ)@&{'e{')’- 42 M1} ssT3UBUTUBLIU: Ux
mC (- 1198+ toB—1t0B—16 . 419988 () - YL3
109B& () - |: U UUU: Vv QO (-1y"10% U&|()- Y 10% & () - Y@ 10%
e () srlove e ()-3 Topok ”f‘)()v'loifbgy‘g?& v Jov el () N Toge V%
- ()} - ) (1} (i} ()}
U& () - QXmOXXOPYYdEnbC  (w” %@_(JH-H % U& {)- @10% &2 ()
oJ\NH N
N
o
N
14 A g>"<€§>'°“ 1 358
% N
15 K:ﬁijzﬂ 1 400
5 L w
16 N)f]:” 1 400
ALY
oy
17 ;ifil:§>‘*f§;>‘°” 1 400
[s) N
2 \
18 N)i]:“ o 1 434
0N N/




10% U& ()- 3110% U& ()-Ym 10% U& ()-YY ZZZZZZZxnbCl (-1910%}| & ()- 10 U 10
U 10 U>10% U& ()-$10% U& ()- Y#10% U& ()- !10%

U8 () - Z3ZQB4Z444Y [ <bC! 10%Ie& () -! 10%}] 4] & () - 109%4 & () - : bePAgs0Bibdr : | 10022
& ()-: 10981 & ()~ 222277Zz[ 9nbCl | L10%& () - L10%}| & ()-! L10%& ()- ! k" y310%| 4| &
()--1 )y310% | & ()--1 910%i| & ()-ZZZ"[&[, [ zXombCl = 109 & ()-!1\"

& () -, d F[eempaeqnd

i [1 [ b@terctuens hg' () - |8mm-h&e(*)ad>wmw )- 104| 104]
104] =10%4||&-(3 V& —H-of-+HHHa2bEH-r=10%———20%-h&' ()-L10%

0& ()-1L10% h h&' [)%h& ()-3.10% h&[()-[[[[[[[zKobC ! " 10%
(_I

. h& ()-! F@10% hf hig! 0%y>y& ()-! @10% a a& ()}!Vi0%whyh& ()-10%

& ()-[\*\ @M 2\ c\ Wx6bCl 0%hNh& ()10 10%& ()11  10%()-!Ic
8 s109hh& () -19 s1p% & )} o\ KYVA Y\ ZU{\ [V (Y80 1 | Y 109& () -
109 ()- 10 h 10 h 10 N& 7! @

Ch
| H
N)jIN>‘< 9‘0** 1 358
20 P
oél\NH N

N
(*L“
N
21 o}\nk‘ N 1 344

T3
22 A N/>—< 9—(&, 3 386

\/?‘(q H )
23 N)]:N/}_@_< 3 414
OJ‘N N o

\ H
24 N)Ib}_@_oa 1 372
OJ\N N

34



10% h h& ()-! @109 ()-\\\\\]#] z[ 9{\ =!!! Y109%& ()- YI0%& ()-!Y10%*& ()-! 9
109 ()-M 9 109& ()-M "s109%& ()-#]:1?1H Y] plt]WU3{\=!sY 109& ()-m "33
109& ()-'\lbé% LAPMPE?ER () - ! D33 10%& ()-!YlO%I&' ()-1q PYLOMETES01/44991

& ()-t][1]-" A _wva{\ =1 Y(#100& ()- ,, Y(#10% & ()-!8@"10% ()-! @

109%&' ()-'#sY 109& ()-m - sY 109448’ () m( bbbbbbb{\ =!I " 109B&" () - 109B&" () -
10 10 10>]J & m ey H = boiv gved =N
1 109B& () -|83 T BYHSY () F 1 “(3 |210%3 qtig Meggsle MS M hoge: () -
veeef ~f f hd R-HOYB& () =Zt09B&(O—V109B&(~FF109B&{ ) - YL09B& () -
SlO%B&'()-hohhhlI i dE{Y=!!, M 109B& ()- Y +Z1098& (){F y)

_ 109B& ()- Y 109B& [)- Y-
Y7: $1098& |() -. Y5@ 1098

3109B& () -|YY181098& () - M. Wf kilkj kkkPknknkkbCH4B y10% U& ()- "s10%
. U& ()-10%|U8 ()- [LOB 10B 0B>10%B& (9% Y:[1098& () -kl hl 1" m nndEbC! ! @ 10%

o8 ()-$3"109B& ()-iijOjj RKE{\ =! | Y99s! 1098& () -

W& ()-Y  30% W& ( --#10%%() Il - 10%[U& ()-110%
o,
S o
26 N 40
L L=, 3 0

N
J H
Fo o
27 A AN 1 372

28 1 450

C
Y
29 PN - 3 386

Qﬂ"\/[n o
30 A ] N»—@—(OH 3 400

33



ug () -1
u&() FF.

R

1'10% U&' () - noFpppBgqdEbC! ! Y"
&10% U&' ()-110% U&' () -

()-
é%ﬁ'%\zl quvbCI '3 10% h& () -
U>10% U& ()-F910% U&' () -

10% U& ()-YL!"110% U&' ()-Y@ 10% U& () -
Yz 10% & ()-qq] ssukuvdEbC!' ! F 6! 10% n&' () -
, #10% U&' () - F, & 10% U&' ()-$F"10%
"10% h& ()-10% h& () -
VV\,9vwvayydEbCI If M 10% h& () -

4" 10%

PCT/US01/44991

10 U 10 U 10

F M 10% h& ()-y9"10%

h& ()- 3 FB%h&O—¥ 0% ¥H10%h& z—zZ7efdEbCEH! FO! 10%
h& () -1 10%ommopnd 1006 he: Biuctyig 10% hej}yﬁ\emﬁ othed #(Mrmoo
h&'()-O{{ BT'JF%ILI} Ehglv‘l‘lgﬂ/luh&' col1nNnos Kkho! Wl‘lnoz‘hp'\) F# 10%h&'()_
FI- 10%h& ()- 10% h& () - }s}}~ dEbC' | | 6 10% h&! ()]- 4910% h&' ()-Fl . 110%
& ()-,110% h& ()-|F3+206% h& ()-F) 10% h& ()- -bCl!!°]10% U& (|)-10% U& ()- 10
h
31 )I 1 372
}N
I
32 N 1 372

36



)- Y s!10% U8 ()-3 10% U&' () -1 YmL0% U8 ()-Y10% U& ()-{0: >dEbC! ! Y# 10%

)-Y! WOUMEsE) - 3 S y10% UE () - YMLO% L&' () - @FL0% U&' ( pein¥isdidiioot

) - >USAEbC! | Y2 10% U&' ()- YO 10% U& ()- ,/f10% U8 ()--"10% U& () -

0% U&! () - % 10% U& () - [ abcdeobC! LiLpbBe () - 1098& ()~ 10 U 10 U 10 U=10%
PI€4 1008 ()-9109B& ()-1 109B& () -3

10 h 10 h=10% hé& ()-F910% h& ()-F, 8! 10% h& ()-1${dELC! ! ! 10% U& ()-3 &10%
U& (
U& (
U& (
1

Y !
U& ()-510% U& () - FF410% U& () - oyzKdEbCR

109B&' ()- !'109B& ()- YF3109B& ()-33aBbCl!$- 109B& ()-Y !'S 109B& ()-3
Compound | Ki (nM) % Binding Compound | Ki (nM) % Binding
No. No.

1 44 ND | 17 166.7 ND

2 5.75 ND 18 708 ND

3 8.38 ND 19 ND 18.1

4 9.92 ND 20 ND 52.7

5 10.5 1.9 21 ND 12.2

6 ND 2.6 22 ND 24

7 13.7 2.5 23 ND 22.8

8 14.1 1 24 ND 11

9 26.7 0.1 25 ND 46.7

10 40.2 6.2 26 ND 41.1

11 43.2 3.7 27 ND 16.3

12 51.3 8.6 28 ND 36.3

13 68.3 ND 29 ND 81.8

14 68.5 7.8 30 ND 71

15 93 7.7 31 ND 40

16 155 ND 32 ND 61
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U& ()-Y !10% U& ()-&3 10% U& () - - %IEbC! |GEALN U ()-F) ! 10% U& () - Ff &10%
U& ()-$#10% U& ()-FLs! 10% U& ()-#10% U& ()-% dE:/ 10 U 10 U=10% U& () - F9
10% U&' () -F@ 10% U&' ()-410% U& ()- F.s!10% U& ()-, #10% U& ()-&{xY:/ 10 UsY
10%& ()~ S10%<Gn( )" L 100& ()- 9f g10%<& ()-

5 1. A compound of formula I:

R
Re
/
K N FORMULA I
| />—Z——R3
X T N

Rz

wherein R, and R; are independently selected from the group consisting of:
a) hydrogen;

10 b) alkyl, alkenyl or alkynyl, wherein said alkyl, alkenyl, or alkynyl is either
unsubstituted or functionalized with one or more substituents selected from the group
consisting of hydroxy, alkoxy, amino, alkylamino, dialkylamino, heterocyclyl, acylamino,
alkylsulfonylamino, and heterocyclylcarbonylamino; and

c) aryl or substituted aryl,
15 Ryis selected from the group consisting of:

(a) a bicyclic, tricyclic or pentacyclic group selected from the group consisting of:
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noaB7/ 104}’}0< 109%<& ()-L9

I13"10%<<& ()-L 10%<&)\() - opqr <
“1510 ()-10
10 )-Y, )
. i dEnMN/ " 210% 400508 () - FL10% U& () - r‘f‘O%u&'()

L 109%<& () - L+10%& () - @ L0%& ()- &810%& () -
U8 () - F! 10% Ug& (
B i G
Wy RO N

109<& ()-L7410%& ()- LL6: | 10%<& () -
U& () -yZ10% U& U&: 0% U8
NR

@)
0]
I ﬁ%
?}‘* A, ", Vs
o) 0
-N
5 Qv b, Man, -

wherein the bicyclic , tricyclic or pentacyclic group is either unsubstituted or
functionalized with one or more substituents selected from the group consisting of:
(i) alkyl, alkenyl and alkynyl; wherein each alkyl, alkenyl or alkynyl group is either
10 unsubstituted or functionalized with one or more substituents selected from the

group consisting of (alkoxycarbonyl)aralkylcarbamoyl,
(amino)(Rs)acylhydrazinylcarbonyl, (amino)(Rs)acyloxycarboxy,
(hydroxy)(carboalkoxy)alkylcarbamoyl, acylaminoalkylamino, acyloxy, aldehydo,
alkenoxy, alkenylamino, alkenylsulfonylamino, alkoxy, alkoxycarbonyl,

15 alkoxycarbonylalkylamino, alkoxycarbonylamino, alkoxycarbonylaminoacyloxy,
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10% U& ()-F 110% U& () - g4XdEmV y* Z10% U, 10% U& () - FF+! 10% U& () - F(10%

U& () - Ff &s!10% U& () - $#10% U& ()- F# 10% U& ()- XGIEmV y' Z10% UF610%

U&' () - 4#1Q/6 dfaisx- F 310% U& ()-Y1 10% U& ()-F010% U&' () - pCiiii%01/44991

U& ()-W|}~bCy Z10% s10% & ()-10% & ()- 10 U 10 U 10 U=10% U& () - Fy; m 10%

Son & (- & 1004 EuceribiF G ofodanind it fablpgyytamin,

10% & () - @.! 10%afkyigarbadhdid dlyiphosghétid) Mk§ish)fefylamino, alkylsulfonyloxy, amino,
S10%4 & () -1 STI0% & () - >sQTdEbCy 7109 2 10W & ().~ 10 & () -1 v&

10% & () - $#10% @upnodeylepyormpmodikyiarabigyiogrizamgyl, ma%l{tylmb@wz 0 10/ 10/

I MBSl = 145 0 ¢
5

aminocycloalkylalkylcycloalkylcarbamoyl, aminocycloalkylcarbamoyl,

aralkoxycarbonyl, aralkoxycarbonylamino, arylheterocyclyl, aryloxy,
arylsulfonylamino, arylsulfonyloxy, carbamoyl, carbonyl, cyano,
cyanoalkylcarbamoyl, cycloalkylamino, dialkylamino, dialkylaminoalkylamino,
dialkylaminoalkylcarbamoyl, dialkylphosphono, haloalkylsulfonylamino, halogen,

10 heterocyclyl, heterocyclylalkylamino, heterocyclylcarbamoyl, hydroxy,
hydroxyalkylsulfonylamino, oximino, phosphate, phosphono, -Rs, Rs-alkoxy, Rs-
alkyl(alkyl)amino, Rs-alkylalkylcarbamoyl, Rs-alkylamino, Rs-alkylcarbamoyl,
Rs-alkylsulfonyl, Rs-alkylsulfonylamino, Rs-alkylthio, Rs-heterocyclylcarbonyl,
substituted aralkylamino, substituted arylcarboxyalkoxycarbonyl, substituted

15 arylsulfonylaminoalkylamino, substituted heteroarylsulfonylamino, substituted
heterocyclyl, substituted heterocyclylaminoalkylamino, substituted
heterocyclylsulfonylamino, sulfoxyacylamino, thiocarbamoyl, trifluoromethyl;
and

(i)  (alkoxycarbonyl)aralkylcarbamoyl, (amino)(Rs)acylhydrazinylcarbonyl,

20 (amino)(Rs)acyloxycarboxy, (hydroxy)(carboalkoxy)alkylcarbamoyl,
acylaminoalkylamino, acyloxy, aldehydo, alkenoxy, alkenylamino,
alkenylsulfonylamino, alkoxy, alkoxycarbonyl, alkoxycarbonylalkylamino,
alkoxycarbonylamino, alkoxycarbonylaminoacyloxy,
alkoxycarbonylaminoalkylamino, alkylamino, alkylaminoalkylamino,

25 alkylcarbamoyl, alkylphosphono, alkylsulfonylamino, alkylsulfonyloxy, amino,
aminoacyloxy, aminoalkylaralkylcarbamoyl, aminoalkylcarbamoyl,
aminoalkylheterocyclylalkylcarbamoyl,
aminocycloalkylalkylcycloalkylcarbamoyl, aminocycloalkylcarbamoyl,
aralkoxycarbonyl, aralkoxycarbonylamino, arylheterocyclyl, aryloxy,

30 arylsulfonylamino, arylsulfonyloxy, carbamoyl, carbonyl, cyano,
cyanoalkylcarbamoyl, cycloalkylamino, dialkylamino, dialkylaminoalkylamino,
dialkylaminoalkylcarbamoyl, dialkylphosphono, haloalkylsulfonylamino, halogen,
heterocyclyl, heterocyclylalkylamino, heterocyclylcarbamoyl, hydroxy,
hydroxyalkylsulfonylamino, oximino, phosphate, phosphono, -Rs, Rs-alkoxy, Rs-
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h& () - /SG{WK@'_“ZQ.O 10F+10% h& ()-3)10% h& ()-3(10% h& () - pE/0%61/44991

h& ()-Y3LI10% X& ()- "10% h& ()-0 I dE:/ 10 h 10 h=10% h& ()-3910%

01 108 ()1 1%§a%ﬁ%%%ﬁlw%%$)ﬁﬂ-%@% Recslikdblay, 1°

h"wssdE:/ 10 h@R}QWykulfdbnyl]R¥aKy{shtbri@rhiiy Rs-alcyltAdYR &héterd@ytlyaodyy ) -
110% & ()-s|HIE: ] 1

hl ' 10% & () - | Sesutstifuted aralkylaoging, sybstimted arylqayhoxyaliggy warbonyk sulrtifuted ) -

VT0% & ()-' bC. 1%’(}?%‘&@%3}"@ @%&%}%@%ﬁ%ﬁ;@lﬂlﬂ&%fh &é,/substwtéﬁ& ()-F

10/ =10% & () - F Bétefececlyl) sulsstlhd&talfeta;ecycwlaﬂ%ohﬂcy(a)nlﬁc\( sgbstitred& () -L" 10%
. W)=Y 10% U& () - Y1D% U () =1 ¥, 10% L&' () - h| 2dEpC 10 h3! 109 U () ¥9:110%
ug' ()-2"10% eterocyclylsulfonylamino, sulfoxyacylamino, thiocarbamoyl, trifluoromethyl;

Ry is selected from the group consisting of hydrogen, Ci4-alkyl, C;4-alkyl-CO,H, and
phenyl, wherein the C,4-alkyl, C,4-alkyl-CO;H, and phenyl groups are either

10  unsubstituted or functionalized with one to three substituents selected from the group
consisting of halogen, -OH, -OMe, -NH;, NO,, benzyl, and benzyl functionalized with
one to three substituents selected from the group consisting of halogen, -OH, -OMe, -
NH3, and -NOy;

15 Rsis selected from the group consisting of -(CR;R;),COOH, -C(CF;),0H, -
CONHNHSO,CF3;, -CONHOR4, -CONHSO,R4, -CONHSO;NHR,, ~-C(OH)R4PO3H,,
-NHCOCF;, -NHCONHSO,R,, -NHPO3H;, -NHSO;R4, -NHSO;NHCOR,, -OPOsH;,
-0OSOsH, -PO(OH)Ry, -PO3H;, -SO3H, -SO,NHRy, -SOsNHCORy,
-SO;sNHCONHCO2R4, and the following:

20

N
ann O & 2 TN N
] R, .
N N\\ ~—N
LA I \>N gf Y | o
w' R N Y7 é—,\ |
& ‘\’\fu\ R4 [s)
2 ! Re

n=0,1,2 or3;
A is selected from the group conmsisting of -CH=CH, -_(CH)n-(CH),, CH=CH-CHj3,
and -CH,-CH=CH;
25 m=lor2;
XisOor S;
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()-Fl10% a& ()-F!10% U& ()-f-#10% U& ()-2FdEbC 10 hF.!10% U& () - & &$10%
()- +10% U& ()-Y)10% U& ()- YF(!10% U& ()- F&s! 10% U& () - bxmbC 10 hs10%

()- 10yl 03Qsfsh 10 U=10% U& ()-F8Z 10% U& ()-Y6 10% U ( peT/@Bbidido:
()-
()-
()-

| 0edEMBC 10 hY 1 10% 1 & ()-9M 10% U&' ()- VY 10% & () - YF10% U&' ()- F10%

n O 1 - O 1 - O 1 - O 1 - O

105 AR A0 AT, R B Qg OB a0
-CH,0CH,-, -(CHz),20-,

and

EEEREE

R is selected from the group consisting of hydrogen, alkyl, acyl, alkylsufonyl, aralkyl,
5  substituted aralkyl, substituted alkyl, and heterocyclyl; and

Ry is selected from the group consisting of :
a) hydrogen;
b) alkyl, alkenyl of not less than 3 carbons, or alkynyl of not less than 3
10  carbons;wherein said alkyl, alkenyl or alkynyl is either unsubstituted or functionalized
with one or more substitutents selected from the group consisting of hydroxy, alkoxy,
amino, alkylamino, dialkylamino, heterocyclyl, acylamino, alkylsulfonylamino, and
heterocyclylcarbonylamino; and
¢) aryl or substituted aryl
15 d) alkyaryl or alkyl substituted aryl.

2, The compound of claim 1, wherein the compound is in a form selected from the
group consisting of an achiral compound, a racemate, an optically active compound, a
pure diastereomer, a mixture of diastereomers, and a pharmacologically acceptable

20  addition salt.

3. The compound of claim 1 wherein R, and R; are independently selected from the
group consisting of
a) alkyl, alkenyl or alkynyl, wherein said alkyl, alkenyl, or alkynyl is either
25  unsubstituted or functionalized with one or more substituents selected from the group
consisting of hydroxy, alkoxy, amino, alkylamino, dialkylamino, heterocyclyl, acylamino,
alkylsulfonylamino, and heterocyclylcarbonylamino; and

b) aryl or substituted aryl.

30 4. The compound of claim 3 wherein wherein at least one of Ry and R; is alkyl.

5. The compound of claim 1 wherein A is (CH)m-(CH)m.

6. The compound of claim 1 wherein Ry is alkyl.
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FS10% & ()- "s10% & ()-dEbC 10 hF

10% & () - | 7.10% Bhd dorhFOhaYE Slaith 1, WHcSnZ )@ BAM & () -5 10% & ()- VZAEDC
10 h1)T 10% & ()-1' "110% & ()- F y&10% & ()-$S@0% & () -1

10% & () -, #10% & ()-]\ dBbC 10 h!\s3' $10% /& () -3l 1z

10% & () -1 9010% & dohin AR Ga @ - #10% & () -1 F+t! 10% & () -

5
R2
R4 A’7\N
N
‘ \>__ 7R, FORMULA I
N
X N \
| Re
Ry
wherein Ry and R; are independently selected from the group consisting of:
a) hydrogen;,
10 b) alkyl, alkenyl or alkynyl, wherein said alkyl, alkenyl, or alkynyl is either

unsubstituted or functionalized with one or more substituents selected from the group
consisting of hydroxy, alkoxy, amino, alkylamino, dialkylamino, heterocyclyl, acylamino,
alkylsulfonylamino, and heterocyclylcarbonylamino; and
c) aryl or substituted aryl;
15  Rjis selected from the group consisting of:

(a) a bicyclic, tricyclic or pentacyclic group selected from the group consisting of:
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wherein the bicyclic , tricyclic or pentacyclic group is either unsubstituted or
functionalized with one or more substituents selected from the group consisting of:
(i)  alkyl, alkenyl and alkynyl; wherein each alkyl, alkenyl or alkynyl group is either
10 unsubstituted or functionalized with one or more substituents selected from the

group consisting of (alkoxycarbonyl)aralkylcarbamoyl,
(amino)(Rs)acylhydrazinylcarbonyl, (amino)(Rs)acyloxycarboxy,
(hydroxy)(carboalkoxy)alkylcarbamoyl, acylaminoalkylamino, acyloxy, aldehydo,
alkenoxy, alkenylamino, alkenylsulfonylamino, alkoxy, alkoxycarbonyl,

15 alkoxycarbonylalkylamino, alkoxycarbonylamino, alkoxycarbonylaminoacyloxy,
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1I0g:10%g§¢' O-Y slkIQBd&b(a.)noyl, lkyhbeRind,) alktylsuliohflamih,! aB8T0Hnyloxy, amino,
& () V1ol ABCIOBBIRCRsILY SETEEAI aralkylcadesbamsinoalkHKaRAL L =
. ICI1008/6C(>1(24%?;]UC% é%é%%@%@%@c\{ﬂ{ubm&bgﬁ%p% mm& ()-vl! 8CLO%BwWSwWE' ()-v1! (08
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10g 109=10%9&" ( dryldulfdAyamPiol dryisulfoliSiBRE, CBrtatiod], ¥arbonyl, cyano,
cyanoalkylcarbamoyl, cycloalkylamino, dialkylamino, dialkylaminoalkylamino,
dialkylaminoalkylcarbamoyl, dialkylphosphono, haloalkylsulfonylamino, halogen,

10 heterocyclyl, heterocyclylalkylamino, heterocyclylcarbamoyl, hydroxy,
hydroxyalkylsulfonylamino, oximino, phosphate, phosphono, -Rs, Rs-alkoxy, Rs-
alkyl(alkyl)amino, Rs-alkylalkylcarbamoyl, Rs-alkylamino, Rs-alkylcarbamoyl,
Rs-alkylsulfonyl, Rs-alkylsulfonylamino, Rs-alkylthio, Rs-heterocyclylcarbonyl,
substituted aralkylamino, substituted arylcarboxyalkoxycarbonyl, substituted

15 arylsulfonylaminoalkylamino, substituted heteroarylsulfonylamino, substituted
heterocyclyl, substituted heterocyclylaminoalkylamino, substituted
heterocyclylsulfonylamino, sulfoxyacylamino, thiocarbamoyl, trifluoromethyl;
and

(i)  (alkoxycarbonyl)aralkylcarbamoyl, (amino)(Rs)acylhydrazinylcarbonyl,

20 (amino)(Rs)acyloxycarboxy, (hydroxy)(carboalkoxy)alkylcarbamoyl,
acylaminoalkylamino, acyloxy, aldehydo, alkenoxy, alkenylamino,
alkenylsulfonylamino, alkoxy, alkoxycarbonyl, alkoxycarbonylalkylamino,
alkoxycarbonylamino, alkoxycarbonylaminoacyloxy,
alkoxycarbonylaminoalkylamino, alkylamino, alkylaminoalkylamino,

25 alkylcarbamoyl, alkylphosphono, alkylsulfonylamino, alkylsulfonyloxy, amino,
aminoacyloxy, aminoalkylaralkylcarbamoyl, aminoalkylcarbamoyi,
aminoalkylheterocyclylalkylcarbamoyl,
aminocycloalkylalkylcycloalkylcarbamoyl, aminocycloalkylcarbamoyl,
aralkoxycarbonyl, aralkoxycarbonylamino, arylheterocyclyl, aryloxy,

30 arylsulfonylamino, arylsulfonyloxy, carbamoyl, carbonyl, cyano,
cyanoalkylcarbamoyl, cycloalkylamino, dialkylamino, dialkylaminoalkylamino,
dialkylaminoalkylcarbamoyl, dialkylphosphono, haloalkylsulfonylamino, halogen,
heterocyclyl, heterocyclylalkylamino, heterocyclylcarbamoyl, hydroxy,
hydroxyalkylsulfonylamino, oximino, phosphate, phosphono, -Rs, Rs-alkoxy, Rs-
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-CH,-CH=CH;
m=lor 2;

25 XisOor S;
Z is selected from the group consisting of a single bond, -O-, -(CH3) -, -O(CHz);2-,
-CH,OCHj3-, and
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1006D! 6& ()- @ = 2@ 10% & () - @GGLH zYB410% =1008& ()- 3 1098& ()- & F1
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heterocyclylcarbonylamino; and
¢) aryl or substituted aryl
d) alkylaryl or alkyl substituted aryl.

15 9. The compound of claim 8, wherein the compound is in a form selected from the
group consisting of an achiral compound, a racemate, an optically active compound, a
pure diastereomer, a mixture of diastereomers, and a pharmacologically acceptable

addition salt,

20 10.  The compound of claim 8 wherein Ry and R; are independently selected from the
group consisting of
a) alkyl, alkenyl or alkynyl, wherein said alkyl, alkenyl, or alkynyl is either
unsubstituted or functionalized with one or more substituents selected from the group
consisting of hydroxy, alkoxy, amino, alkylamino, dialkylamino, heterocyclyl, acylamino,
25  alkylsulfonylamino, and heterocyclylcarbonylamino; and

b) aryl or substituted aryl.
11.  The compound of claim 10 wherein at least one of R; and R; is alkyl.
30 12,  The compound of claim 8 wherein A is (CH)m-(CH),.
13.  The compound of claim 8 wherein Ry is alkyl.

14.  The compound of claim & wherein Z is a single bond.

47



10988 ()-f  310%& ()- Y'1098& ()-  109%8& ()- , 109& ()-HJ[:A410$
L61098& ()- 41098& ()-  3.1098& ()- ,-#1098& ()-  &Y10%B& ()-

$FL0%8&' (Wo\sPsd0%03$& () - 1090$& ()- y s10%0$& () - 10(V@$&C(r)usapm§>,$10$
=1098&' () - [ vU40 y$S10%& ()-, 3@ 10%0%& ()- @ 3@ 10%0$& () -

9109%0%$&' () - 1090%& ()- f/10%0$& ()-|[: vU40 *MLOYDSE ()-s 30f 1090$8& () -
JY9* 10% 0$j & ()- YO* 10%#& () - y$S10%! 4& ()-, .

y$S1090NOSNEs. () - The & t{nd\abU&dl Q&&m{ﬁlﬂoﬁt& @hcrkldthg%’@ﬁﬁolﬂﬁd'lé sdfedted@om - (%
1091 & ()- % 1090%& ()- | % 10% & ( %é vU40  3: 1090%& ()- 3910%0%& () -
34109 #&' (the raw1pyeising 9f @ngpup &of able 1)109% & ()-2% * +, - <=vU40 Y3

, 1090%$& ()- !L10%0%$& () - 10%)$& ()- 10%)$& ()-100$100$100$

>109%0$8 ()- _|[:vU40 F 109%0%$& ()- F 10%%$& ()- " 310%93%& () - 1090$&' () -
y& 10%55& (6. YBAOEEH HSount-aC&drlling ¥ Olairk 16 MvEeréin- th@dxﬁf}@.&& i€ 3electeBrdMAMSE’ () -
1090%$& ()- F: 109%0%$& () - @10%)$& ()-& 9 s |[:vU40 , 10%0%$& () -

F+! 10%0$& £PUD CORFSUNGRISE () - ' 31090$& ()- 3, &109%0%& ()- @10%$& ()-s

VI dovsa () v. t0ash e At R by

S 1008 () 0068y BT () OO (o e 00 () #CBISTT [ - A I00
() - # ©
Y1 10%& () - F&lo%é:E(ﬂ)\yl -2- ﬁﬁmycywym@éﬁoeiyl- Dbpeayl-}4.6,7-tetrahydro-
Yz109 | #1098& ()- Ff)m 1098& ()-
Y 1109 & 9 [?réig §/§§§”)L-aéé‘1“p‘@bg/é‘§é?36ﬁ*&8§“}@(z BCCC(] [ NA41010$10$10%
=1098%& /é ) ( ;/9 109%8$& (3{T-H-E&iyl—@%&'—{-}:ropﬂ%@%ﬁ(?ﬂ-@tral@/dro 1H-1,3.4, Sa,F-pentagza-( ).
F1& 109%& u**+K+| [ : 0 0% $& 10% - 110% $&
sz 10% $§?S(1P&aq°ﬂ-2m&b$‘é'cwigi%%%l ¢ %c‘ f  NA41010 $MLO%
$& ()- 3 "110% $& ()2-(¥W&§§lﬂiéyclé[zﬂz%§c&-w)7-m¥ﬂa9f-a-propy1-1,4,6,7-
tetrahydro-1,3,4,5a,8-pentaaza-as-indacen-5-one (compound 4); and
15 3-[4-(7-Isopropyl-5-oxo0-4-propyl-4,5,6,7-tetrahydro-1H-1,3,4,5a,8-

pentaaza-as-indacen-2-yl)-bicyclo[2.2.2]oct-1-yl]-propionic acid (compound 5).

17. A pharmaceutical composition comprising a pharmaceutically effective amount of
a compound according to claim lor 8 and a pharmaceutcally acceptable carrier, adjuvant

20  or vehicle.

18.  The pharmaceutical composition according to claim 17, further comprising a non-

adenosine modifying agent.

25 19.  The pharmaceutical composition according to claim 17, wherein the composition

is formulated for oral, intravenous, intramuscular or subcutaneous administration.

20.  The use of a compound according to any one of claims 1-16 for the manufacture
of a medicament for blocking A, adenosine receptors in a patient.

30
21.  The use of a compound according to any one of claims 1-16 for the manufacture
of a medicament for treating or preventing in a patient a disease or disorder wherein

activation of A1 adenosine receptors plays a causative role in the disease or disorder.
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edematous condition, congestive heart failure, and renal dysfunction.

10 24, A process for preparing a compound according to claims 1 or 8 comprising the
steps of:
a) alkylating a thioketone to produce a thioether;
b) reacting the thioether with a substituted amino alcohol to produce an alcohol
intermediate; and

15 ¢) cyclizing the alcohol intermediate to produce a cyclized product;

25.  The process according to claim 24, further comprising the step of:

a) converting the cyclized product to a carboxylic acid derivative.

20 26.  The process according to claim 25, further comprising the steps of:
a) coupling a diamino uracil with bicyclo[2.2.2]octane-1,4-dicarboxylic acid
monomethyl ester to produce an acid;
b) reducing the acid to a corresponding alcohol;
c) oxidizing the alcohol to an aldehyde;
25 d) coupling the aldehyde with methyl(triphenylphosphoroanylidene) acetate to
produce a coupled product; and

€) converting the coupled product to the thioketone.

27.  The process according to claim 25, further comprising the steps of:
30 a) coupling a diamino uracil with bicyclo[2.2.2]octane—1,4-dicarboxylic acid
monomethyl ester to produce an acid;
b) esterifying the acid to a corresponding ester;

c) converting the ester to produce the thioketone.
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a) nitrosating 6-amino-1-propyl-1H-pyrimidine-2,4-dione to produce a nitroso
intermediate;

b) reducing the nitroso intermediate to produce the corresponding diamino uracil;

5 c) converting the diamino uracil to an amine salt;

d) coupling the amine salt to 4-hydroxy-bicyclo[2.2.2]octane-1-carboxylic acid to
produce a coupled product; and

e) converting the coupled product to the thioketone.

10
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