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, RECEPTOR ANTAGONI STS AND METHODS OF MAKI NG AND USI NG THE SAME BACKGROUND OF
THE |1 NVENTI ON The invention relates to antagonists of adqzlzo?kﬁezg@eceptors
and net hods of making and using the sanme in the treatnment "o i“S€ases.
Adenosi ne WO @1134604t r acel | ul ar and extracel | ul ar nessengepChustesmied by all
cells in the body. It is also generated extracellularly by enzymatic
conversi on. Adenosine binds to and activates seven transnenbrane g-protein
coupl ed receptors, eliciting a variety of physiol ogical responses.

pdenos! ne ADESLENE 3@;&?@6%54;&;%0% é‘f‘s%ﬁrﬁé@bﬁ%ﬁgqﬁﬁﬁmeuﬁg
clinical applications. Adenosine ret®€ are divided into four known

subtypes (i.e., A, A,, AZb, and A3). These subtypes elicit unique and
soneti mes opposing effects. Activation of the adenosine A receptor, for

exanpl e, elicits an incre3dsekBROAND OFPAR INVENFIGN ance while activation
of the adenosine A2, receptor elicits a decrease in renal vascul ar

resi stance. 15Th@irfRstonElBestoNaEEHIRs ofMAEARES r@eptoRland BletHodS b BBEng esul t i n
significant increases in the concentration of adenosine in the tissue. The
hedrt, foend m&ﬁéé@bﬂ’dﬁ:‘é@gﬂ%ﬂm@a@%gs adenosi ne to nedi ate adaptive
responses 10 Shifidine Wil ndeN AMEN bARRel Akl YeferABEbE O AR the
vasodil atation. Likew se, adenosine concentrations 1n kidneys Increase in
response bodyhylpis:alse genesatedentiacellylarly by ergythatia pgnversighr ddendsinedinsstaarses. The
ki dneys al sQ I | | Vot i ' adj ust the
anount of a%stglﬁ%% ?%18 %\ﬁ@&%?%gécdgﬁcﬁ%?§é{%}é%%?¥% elhcr:]ngg %Igérge'?%gf?egul ate
gl omer ul aphysidlegiee! iresponsesl Adegesinedtsylf substaisesthpttmionc thReetinnd iofigdeoosing ol  of

- gl rul ag, £i | ' | P g : . Lction of
afferent ot {élrs%glqég whi eggh\é?%dv 3?%%‘%%““&5&%2‘%%%‘%52&?%%3@? (Q)a}c?:h% ‘atation
of ef f er e Atdemasineeesptoss arpdivided intaofounknomn subypes(i.of 41, Yy Aal, aod 4x)eThese
vasodi | at gr,y _eff : d rees .0l g, he,effect of
activati oﬁu%fp%f ﬁgg{e&é%ﬁ'%gg?ng{&%ég osslgl gﬁ%éetge%ftggagoﬂﬁbggéregaé%eAbI oner ul ar
filtrati oreceptos forlexample; dicitsnn ifdreasel frwesal ivescular egsistanee witite detieatioadfihe t he -
proxi mal tubul.e %Qd diéot . .t ubul ar siteai. Activatjon of these receptors
St 1 mul at e &9BGtIRe A TESEBRL P & Ao Rsn R oAl vatsHlRE eSS, Accor di ngl y,
bl gcki ng t he efdfiRest orpah sEeABOSHr0Es Sindthttie stress euR ibsighifitanpinefbase8 i@ ri se in
glomerul ar, filtration rate .and an_incrgase in sodiumexcretion., -1
%5 27 rou-ipcengengyion of pdensine in the isste: heoark ppIRgoepodies 4 Islea%E a1 | 00

SUI\/IVARYOI OEdefEbE'né M%Nﬂ#@ﬂaﬁb& respoases i:dd).(lmehﬁ _smlsa GeduBtidn3én H%a‘iﬁ@ilséﬁb&_ t hat
conpounas o or mu .are. unexpect edl I gn pPotent and sel ecti ve

nhi bi t or SOTBRATRXPOAHiRR: LSS Adengenears Ao It Kidheys dicrskse germgase

ant agoni stshypagiaP@etdbolicistress And MenyPiephRdEdxi Ofubdtasles The kdiaeye also pfoddcsumer ous
di seases, incl,udi@gﬂcar?i nd cirgul atory disorders, g&%e erative -
di Zor der s a¢anosipecqusutygly. ﬁl‘j%‘g‘aey%%‘fséﬁ\e 2pount of £oBTHLYe & and many
di seases h@o¥ihé fbrédriés &bﬂﬁteglcﬁﬁ'ﬂ&rﬁluhﬁon%ﬂ;lt@&h@lytd BabROptiADREGaFEAE . t he

invention features a conpound of fornmula (17: . : L.
control of glomerular filtration, activation of A receptors leads to constriction of afferent

arterioles while activation of Ay, receptors leads to djlatation of efferent arterioles.
Activation of Az, receptors may also exerf vasodilatory effects on the afferent arteriole.

25 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 reabsorption
from the tubular lumen. Accordingly, blocking the effects of adenosine on these receptors

will produce a rise in glomerular filtration rate and an increase in sodium excretion.
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10"‘ where RI and R2 are independently chosen from (a) hydrogen; (b) alkyl,
alkenyl of not less than 3 carbons, or alkynyl of not |ess than 3 carbons;
“wherein the al kyl, al kenyl, or al kynyl i's either unsubstg é%d or
functionalized with one or two substituents selected fiomt bup

consi st i nyvaof1/3wepdr oxy, al koxy, ami no, allrylam no, di al PEVISINGD

het erocycl yl, acylam no, 15 al kyl sul fonyl am no) and

het er ocycl yl car bori yl am noSUMMARY OF'THE INVENIION tuted aryl. R3 is a
bicyclic or tricyclic group,chgsen from i2 0 9 2 MAY 200 WO
011 34604 PCTN§@3®|”§’EE'€R¥‘§8§$ d gn the dyscwcwthatfcompowwf&qam%daﬂ? N~t'" Yv Sv
S VNV e%teagquguwaédtand)felécfw&mbit&s efw@cu%@uﬂeﬁ)ey BfaRAddidd!t €d or can
be functiondlize one or nore one, , three, or nore)

subst i t uenteptarhoddanosinorntagonists sk use@?i{!éhwre"@ﬁdn mdl@rWhﬂnmh@ﬂ ein the

al yI al ken l; u ed with
ont o Bt SRS g ALl USRI RS ARl kR e

al k ox y C arcontral nervahkystymarchpiragdra disorders kapt arsnn é;seaamfpkwhxyh dmlmmyieptmﬁﬁ

di al kyl am no, ﬂget erocycl yl al kyl am no, hydroxy, substituted

aryl sul fd?ﬁ/lf'am hoal kyl am no, and substituted heterocyclyl am noal kyl am no;
(b) acyl am noéﬁkxydmhodunenalﬂkcanydmrm featureslalcompaandnd figrmulaefk oxy car bony! |

al koxycar bonyl al kyl am no, al koxycar bonyl am noacyl oxy,

al koxycar bonyl am noal kyl am no, al kyl am no, am no, am noacyl oxy, carbonyl,
-R5, Rsal koxy, Rs-al kylam no, diafkyl anygoal kyl ami no, heterocyclyl,

het er ocycl yl al kyl am no, hydroxy hosphﬁt e, substituted

aryl sul f onyl am noal kyl am no, het er ocycl yl, and substituted

het er ocycl yl ani i noal kyl amino. R~ is Lo -H, - C~. ~-al kyl ,

-C~. ~-al kyl - C02H) and phenylm;;Kd C unsubstituted or can be-
functionalized with one or re sg stituents chosen from hal ogen, -OH,
-Ove, -NH2, -NQZ and benzyl, opti naIIy substituted with one, two, or three
gt®ups sel ect ed from hal ogen -oH, R OVE NH2, andDNO2. RS is chosen from

- CH2000H,y, 1 FQde in Bt of SIPNES02NHR4)
C(OH)R4P03H2 NHCOCF3, % HCON 02R4 -3 e i %MA 2004 V\D 01| 34604
PGT/ US00 Atzm Bosrhopi-pp eyl ofpesisssthan 3 prbopssimberin the aioglzaienyl, osetiyny! is

]: Eﬂ C?V_\:I) ngxmﬁ_‘%ﬂﬁhgltuteégggﬁncno%%h"vﬁﬁ one oP AN bR ftuents AR NS HYR R quupand t he
consisting of hydroxy, alkoxy, amino, alkylamino, dialkylamino, heterocyclyl, acylamino,

N

15 alkylsulfonylamino, and heterocyclylcarbonylamino; and (c) aryl and substituted aryl.

R; is a bicyelic or tricyclic group chosen from:



¢
I F,-, \ ~ N ~NHN- ~~NN-N~CFzZ HO~i ~'~~HN ~NN ~\Na H\~ N~H O
OH~~jJ.~/N; I 0 X and XZ are chosen, independently, fiom oxygen (O
“and sulfur (S). Z is chosen froma single bond, -0, -(q:léq@,%-@gA
-Q(CHZ) ~. 2-, CH20CHz-, -(CH2)1-20-, -CH=CHCH2-, -CH=CH, -“O2CH=CH. R6
i s chosen WPOMB46Q4dr ogen, al kyl, acyl, al kyl sufonyl, aralAcyiusesubmt it ut ed
aral kyl, substituted al kyl, and heterocyclyl. R6 is preferably hydrogen.
However, when R6 is nethyl or another nop:hydrogen 10 substi{uent, the

conpounds can pe highly selectiye for inRibition ¢ adenosi né Az,
receptors. In rtain odlne R an can he sane “different
al kyl groups. [or exa one bot h N-ZpT O In S

enbodi nent s, bongj§27 ofli mrent, RS fromthe
fol | owi ng bi and trf%ycl ructures 15 and |sﬁﬁunct|ona zed with

one or more substituepts chosen, from cargonyl hydr oxy, al kenyl ,
al kenyt oxy) hydroxyatjyl) carboky, carboxyal kenyl car boxya¥kyl ,
am noacyl oxy, [garboxya koxy, A ~amd di al kylfgm noal kyl . I'n

anot her enbog [ , ith r nore
substituents ar bony 200 5 10
WO 011 346047 PCT/ car boxya > AR

di al kyl am noal kenyl , and di al kyl am noal kyl . for exanple t he conpound
can be N

8- (5- Hydr oxy \2. 1. 02' 6] hgpt - 3-yl ) -1, 3 i propyl #3, 7di hydr - puri ne-
2, 6-di one

8- (5-Hydro \ [2.2 kept - 3 <1\ 3-di pflop\W\ 3, 7 ro-p

uri-ne-2, 6-di one; -
8-[S-(3-Di nethylaﬁfnopropylwfene) tricyclo[2.2.1.02 hept 3ylk-1, 3-di ropy
| -3, 7-di hydro- purine-2, 6- dlone or

8-[5-(3-Di | .a )trlcyclo[2 ~s] he 3- i propyl -
%l e o- b SRSEPEREIEUF gt ¥t Seiistintiace i e RHRCtpobizet ifkeoe e
functi onabi meg (wgi; bnemeo @rred:r‘af @o@yhmbmthms@rmﬁ@r(a)‘alm dedyD¥yd car bonyl ,
al k% R5, .. RS- a‘_ﬁg\{ di l;y am noal kyl am no al koxeécar banyl al kyl am no,

| kyl aftkpyl "é?Hw@ﬁY eyl glkamsl ats, cithien ysubsy m%ﬁm&m ired
het er ocy clyith 3hyr abfe Babstifets SdlechRF dfy 1R Fk d%?moﬁ’slmg BRkIRexy, alkoxycarbonyl
het er ocycl yl am noal kyl a no and het er oc xx%am noal kyl am noal kyl . 1 n yet

anot her ~ eAlermicarbARyladigo lamgigo, aglkp ialkydameingi t h one or nore
substit Ueﬁét&o@}&&?ﬁ@lixﬁiﬁb MyafoR, %ubshﬁﬁed Bﬁsul?clnﬂéhnnd%ﬂglm A%y ludituted ThUS,

for exanpl e, the conpound can
4- (2, 6- Di hstgroayclylamipealisijamino; ib)acymmwmqﬂ%wlmowlymwp@yb[ 3.2.1] oct
angy 1- car pRyWchrbordd, alkoxyarbon P RGlamSED 26K AHbonyfanindacyloxy,
alkoxycarbonylaminoalkylamino, a.lkylammo, amino, aminoacyloxy, carbonyl, -Rs, Rs-
alkoxy, Rs-alkylamino, dialkylaminoalkylamino, heterocyclyl, heterocyclylalkylamino,
hydroxy, phosphate, substituted arylsulfonylaminoalkylamino, substituted heterocyclyl, and
substituted heterocyclylaminoalkylamino. '
15 _ Ry is chosen from -H, -C,4-alkyl, -.CH-alkyl-CozH, and phenyl; and can be '
unsubstituted or can be functionalized with one or more substituehts chosen from halogen,
-OH, -OMe, -NH;, -NO; and benzyl, optionally substituted with one, two, or three groups
selected from halogen, -OH, -OMe, -NH,, and -NO,.
Rs is chosen from -CH,COOH, -C(CF3),0H, -CONHNHSO,CF3, -CONHOR,,
20 -CONHSO;R4, -CONHSO;NHRy, -C(OH)R4PO3H,, -NHCOCF;, -NHCONHSO;Ry,
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20 ~1 and is functionalized with one ar nore substituents chosen from
.al kyl') hydroxy, carbonyl, R5) and RS- alkyl. Thus, for exanple, the
conpound can be 12 MAY 2004
8- (4- Hydr oxy- blcyclo[3 2.1]oct6-yl)-1, 3-di propyl - 3, 7-di hydro- puri ne- 2, 6-di o
ne, or WO 01/34604 PCT/US00/31100

8- (4- Oxo-bicyclo[3.2.1]oct-6-yl)-1, 3di propyl -3, 7-di hydr o- puri ne-2, 6-di one.

-5 12 MA 6 1. | | he nt, R3
is: f: and'Is 3@&%‘%%%%’28‘3‘1 le'[?:l one:’ o%)%brgrgzr’e@%% stlll‘?(ggﬁ%{% o gjg}é)(r?i? ?F(;)m
car bonyl , JSOINHRY, -SO:NHCOOR4a180NHCONHE0:Re and thE$olloawimp: subst i t ut ed

. heterocycl yl am noalrylamnnoal l ryl. Thus, for 5 exarrpl e t he conpound can

be 8-[8-(Z-Di met hyl al®get hyl goi o) bi cy,ml 0[3
]oct-3-yl]1, 3-dipr -@ Frdi yd ur if ne ,a CF3
8- (8- Hydr oxy-bicycl o 1] & /ﬂ'-i. dro purine-2,6-dio
ne. In yet another emgodi rrent 10 and’ ﬁfunctl onalized with one or
nmore substituents chosen from car bonyI Ydr oxy, oand R5. Thus, for

exanpl e, the conpoundNt can be &«( Hyer)ny bi cycl 3.4 1
Joct-8-yl)-1,3-di propitl 3/'7- di hlydi# -pug e-N2 I n yet anot her
enbodi nent , R3 IS S| ﬂed f rompi cyc 0§ 1 and is functionalized
with one or nore su stl tuents. chosen frPom hydr oxg®l kyl , hydroxy, and

al koxycar bonyl . h!E,s of or exarrpl e, the compound cdh be

8 (8-Oxa-bicyclo[3.2.1 Joct-6-en3-ylr

3-di promél 3, )];?rﬂidﬂmmlemwna Bﬂc&gﬁcxﬁlﬁrpﬁlﬁn okygel €0) aad@dilh&r(spnbodl ment, R3
|s 20 and is functionalize th o nor e Sti rom
caronyl, -6_ ZIs€ seﬁévnkﬁﬁggl\é\b?ﬂ 7@‘46&&‘2 é%lﬂ'ié‘g'ggaﬁz' '(%?'Fﬂ 2& ,
ar al kyl oxy@{my,&l IoHscrnghelomepmeanbonyl al kyl . Thus, for exanple, the

conpound can be_ 8 OxQ- 3- aza- bi cycl o] )

Joct-8-yl)-1, 3%&‘6%‘59‘[‘8 ﬁ‘yéi%%%ybﬁ?yfﬁﬁqgu@“ﬂrwl shstitsAsid can be,
for exarrplﬁybsﬁtgtc@aﬁ@];aﬁmet@&)@ghl ral corrpound a racemate, an opti cally
active conpoun re djasteregnmer, a mxty f diasfereo or ab
phar macol ogi calwsﬁ@g@ﬂ{hbﬁ'd@%dmﬁﬁfs‘&mn Rﬂ“h@e PR SRRtASr nop- Yﬁi"ge‘i nventi on

cangal so bﬁx bERED:, Itﬁac&ypoaﬂmaﬂbwégxg%@awe%ﬁnmyiﬂsﬁ b%hbs‘iﬁé‘&z.i&e?B ance

sel ectl ve ol ogical properties fications are known in _the art
and i ncl ude t hdseetaimembasimentsRitsnd Ro garcks thpeamerar diffesant plkyberauns: Fen

bi ol ogi cal )é.?ﬁiie?gﬁe(&bgrhcaﬂ‘bgﬂﬂmﬂg ynmphatic system central nervous; systen),
as

increase oral "availability,
In some embodiments, Z is a smgle bond.

In one embodiment, R; is chosen from the following bicyclic and tricyclic structures:

. AA L

and is functionalized with one or more substituents chosen from carbonyl, hydroxy, alkenyl,
alkenyloxy, hydroxyalkyl, carboxy, carboxyalkenyl, carboxyalkyl, ammoacyloxy,
carboxyalkoxy, dialkylaminoa.lkenyl,.and dialkylaminoalkyl.

In another embodiment, Rj is:

1
anne

S

and is functionalized with one or more substituents chosen from carbonyl, hydroxy, alkenyl,
-4-



10 solubility to allow admi nistration by injection, alter nmetabolism
.and/or alter rate of excretion. Exanples of these nodifi ca\t' }gﬁ bdﬂfl ude,

but are not limted to, esterification with polyethyleneg%/ S

derivati zat i w0 01i38404pi vol ates or fatty acid substituents, porusssien to

car bamat es, hydroxyl ation of aromatic rings, and heteroatom substitution in

aromatic ri %&oﬁhﬁedyﬂ%?&bkﬁﬂcyﬁHmcyﬁﬁﬁhbwmrlammmﬂbm%mm&l Fdron
including any of the above unds n a conbinatio

t oget her wi tq’fa’élplfu‘hféBF’B°‘BB‘3(9F’bP"e§Eg) W@W‘W@ﬁ??&ﬂ (51 M‘f%&‘?ﬁﬁe@‘P@Pﬁé’t Trod of
treating a Ssiiljde6cbusht-3,6/idne; & (smy&omquclsmrﬁ@’tﬁﬁ) p@ﬁgil)hya aBrogkﬁvat ed

adenosi ne concentration and/or increased sensitivit adenosin

el evat ed adeh?yéuwérwmwaﬁ&rdlmmﬁéﬁ (bplmwﬁmmprepxlidem@mcldma1@e?]hm-B-

i ncludes th Wcloy any of the
abovegconpof}’nﬁsggloﬁgwa%m 5&;1?&8’5:»' ve %tg dgdr;\&ga%%ﬁjgg??éﬁ%hﬁr ece%{og) ])ant agoni st.
The conditi cn'xcy;:MZEel) f theptederirb 3 eliprapyl € Hilipdra-parins-2, Gdioatory disorder, a
degenerative dis of, the, cent nervous system a respiratory

di sorder, a dise seelganoth %Rod?l 3[{78 treatment is indicated)
hypertension, Rarkinson's disease, pr ession, traumatic brain danmage,

post - st r oke nepxol gi cal B at ory \depr essi on, neonatal brain
trauma, dysl ¢ yper ach | , 25 cirrhotic ascites)
neonat al apn®@a, m™enal i éﬁ edenmat ous condi tion,
congestive heart failure b iFON ociated with diuretic use

in congestive heart failure. The invention “also f@atures a method of naki ng
8- substi t ut Qed iefithdtionaiized Wit of®biiAereisTbStURAE chdden FbRMdRky LRtFahil ARya-

N7, 08 .di hydr oxanth pr ot ectl ng the N7 go& tion of the 30 xanthine
(e.gl0 as als -B‘%k»‘%l laspeetlkerycasenali] w&&ratlmﬁnmmh st rong
base (such Qﬁtel‘d ?Jilyllﬁﬂcéxlyldnﬁﬂ&aﬁii% a%grad@n bct&bp}é lildchidbUm) to generate an
ani on; trapping ni gn Y 20 3 604 PGTI US00I 31100 with
a carboxyl , 26¥#BER %eﬂ%@‘at%hctk@ﬁﬂ%a@ﬁﬁﬁm og®d deprotecting the

pr ot ected N?Ie{gg&y@]ylaﬁ,ﬁoalk?mo n 8-substituted xant hi ne. As used herein,
an "al kyl" group_is a saturat ed al i phati c-hydrocarbon group. An al kyl group
can be strai ght &ryehaagtbssembodimenteBaishave, for exanple, from1 to 6 carbon
atons in a 5 cghain. Exanples of straight chain alkyl groups include) but
are not limtegd_to, ethyl and butyl. Exanples of branched al kyl groups

i ncl ude, but 7z limted to; isopropyl and tbutyl. An "al kenyl" group
is an aliphat ar bon group that has at |east.one double bond. An al kenyl
groupscan be strarght or branched, and can have, for exanple, from3 to

carbon 10 ataggrg ti8ndi128d BiA B dr rRJéfe%u&%H*%}aE cg&@xgﬁ'bm ] R fﬁ Mkynyl

groups inclu ut are not limte I'sopren

group i s anhadropyaleil.c Tty foo examnde: phetdwatpomeaatbe HdaéfDmxofl 3t-dlpm|PE1-2)hﬁd- An
al kynyl groyp. r ve for exanple, fram
3 to 6 car bon a ngﬁlﬁnﬁgagcﬂg?nnc?gﬂ@ ?ﬂsg&% r| p?’éﬁg s. Exanpl es of al kynyl
groups include, banothepembndiment] Rnist ed t o, propar gyI. and butynyl. An
"aryl" group is ja phenyl or naphthyl group, or a derivative thereof. A
"substituted aryl\" group is an aryl group that is substituted with one or
nore substitue ch as al kyl, al koxy, ‘am no, nitro, carboxy,

car boal koxy, al kyl am no, di al kyl am no, hal o, hydroxy, hydroxyal kyl,
mer cogt yl , a}tkyl mer&aptyl, trihal oal kyl, carboxyal kyl, sul foxy, or

carbayl 38t S A bS8 e bR B Bl A "
group is an R@Ianqbna-talkyl r Ting, fok gxa‘r@‘le ehammhmunﬁcixibe& GaHmaxﬁbmymo[SEzdamﬂ es

il TN T TR e

dipropyl-3,7-dihydro-purine-2,6-dione.

-5-



25 Exanpl es of aryl groups include al kanoyl groups (e.g., having from1 to
.6 carbon atons in the alkyl group). Acetyl and pival oyl are exanpl es of
acyl groups. Acyl groups niay be substituted or unsubst&g MAE Ga0sA
"carbamoyl " group is a group having the structure H2N CO2-

"Al kyl carwanogd6d4 and "di al kyl car banoyl " refer to car banm;xmsgmmpxs in which
the nitrogen has one or two al kyl 30 groups attached in place of the

hydr ogens, regp&aill anoelley embiydiaera) Rgy:, "aryl carbanoyl " and

"aryl al kyl car bamoyl " groups include an aryl group in place of one of the
hydr ogens -Kd, in the latter case, an alkyl group in place of the second

hydr ogen. g ~ 2z ~Y ~o~ WO 01134604 PCT' I USOO 31100 A "carboxyl"™ group
is a -COH p An "al koxy" group is an alkyl-0- group in which "al kyl"
is as previous descri bed. An "al koxyal kyl" group is an al kyl group as

Foed, vvith a hydr ogen repl aced by an al koxy group, as
previ ously described. A "hal ogen" or "halo" group is. fluorine, chlorine,
br omi ne @nd isdfdigtignalyged Me&l@nomymbxylsubsgmm)clucrserafrdﬁnt:m'be:m,utydf’cﬁynenbered ring

ot hor 1 ngitbli e @ s BBl R R el S BofE ¢ or

nofh- ar omekample,i thecqmlmnd ban bea&-[lSF(atmdxethgrarmmthphmﬁm)D-ﬂzic&bllo[ﬁ 2Dt ]ott3-y)-

Furanyl - et ey Ro Alhe p e dihe o SRR A e bbby .
nor ph_o:ji Idjﬁlrop}’ﬂ-ﬂj7edibyqnd»phmnm,6-diolndpl y: i ndol i nlyl I i soi ndol : nél I
Pebrazolyl . afreanorevnaord BRis'subst  tut ed het erocyel vl * aroup is a

het er ocycly) group wherein one or nore hydrogens are replaced by
substi tuefitys such as al koxy, al kyl ani no, di al kyl ani no, 15 carbal | coxy,

car banoyl, [&yano, hal o, trihalonmethyl, hydroxy, carbonyl, thiocarbonyl,
hydr oxyal vitro. A "hydroxyal kyl" nmeans an al kyl group substitut ed by
a hydr ox A "sulfarmyl " group has the structure -S(0O 2NHz. '

g

"Al kyl sul famoyl™ and "di al kyl sul fanoyl " refer to-sul famyl groups in which
t nitr I e
i ogenar § SaeRoSeriid Y @ ohft s Gl PRs AR Bt T eSS, &l 15
‘ar yl al kfhesfdrgnasyple, thy enmpoundedn e -@rHairgpty- tgmlsw[ﬁ 2.]ost-Bo-03-dimepydf t he
hydr ogen r case,  -an al kyl group in place of the second
hydrogen§ ad?ﬁ&drd ?uﬁr%ﬁzl ésta{p;’?s a mol ecule that binds to a receptor wthout
activating thbl}’Ieé@ethemmqu:lmwrﬂbﬂsedemdﬁlombsyelm:logenous ligand for this
bi ndi ng sitee and, thgs, reduces the ability of 25 the endogenous |igand to
stl mul ate tfpe recept In the context of the present invention, a
"sel ective agoni %S an antagoni st that binds to a specific subtype of

T e igher affinity than to other subtypes. The
e invem\i,on can, for exanple, have high affinity for A
recept ors or for™MA2, rece’f)t ors and are sel ective, having (a) nanonol ar

090, S B Bl 5 2 i S Bl Tk b

gr eat er alkbstyrbrbynyl. OThNfor 8xdplE ahe dbaibohed cdnh sqtstma-bmﬁclo[szz 11dct&men\O
0l / 34604 PL}_ T1, USOO, 3BJ/JHOO The | nvention provi des nuner ous advant ages. The
conpound&Yrle3-giRepyl;3,7-dihydro-purine-2,6-dione.

In yet another embodiment, Rj is:

L

N

20 and is functionalized with one or more substituents chosen from carbonyl,
-6-



manuf act ured from readi | y available starting materials, in a relatively
.smal | nunber of steps. The conpounds have a nunber of variabl e regions,
allowing for systematic optimzation. As Al-specific anfaomay 9fgs. the
conpounds have broad medicinal utility. Since the conpounds 5 are highly
pot ent arwloepmedsf i c Ai ant agoni sts, they can (1 ) be uF&dUSPUIIEAY doses to
mnimze the likelihood of side effects and (2)' be incorporated into
NUMEr OUSaHRGREPcarbonyRalkiyl ahd alkoxycarbottylatiof. Thusj foe example, pilel compouraiasibs,

capsul es, aerosols, iLtorpe 1 I,.qui t] ngestion or
i nj ect i ob-(2-@xer3sfip- @%&r@%jﬂﬂ&kﬂ@r 4‘@8?8 rjgf‘g‘gd‘% uﬁﬁ%% 6 l?\Aeaddl tion to
nedi cal appl i ggd dthgound b BRNoR GaiipHd, irtOfSRA 0N ah schiralvempsed, & racthatef areat ment
of livestock and pet 10 aninals, Unless otherw def| ned all techni cal

and sci enpticelly.actisie;pempewd, :Byre Aiastergomer, F\E“’%ﬁfré’f AR89 Bommonl y
(rég'der st Ogﬁﬂ’?’ﬁ cgfyaggtg{aggraﬁd,ggbggh in the art to which this invention
b

ongs s and materials simlar or equjvalent to those
descri bed her 'ﬁhmcmﬂubés of diglinventionsamaplsa by medifpd PYAPPERUNEAPPIOREAST esent

i nvent i Ogg,ﬁgu'a%ﬁpi 8 e ge?ecﬁogbxgﬁhfgél't AeRrfts CsdSh HER SRR hORAM inAl |

publ i cat appl1cations and ot her references nentioned
herei n atie anrmdnxpntm@tth@e Hhat inefeasediniogical perstitiondtoi agivap biglegigal aystsmn, t he

mat eri al ended to
o 1 m t Ry Dot pi B R SRR Ao sylihl Bliek ol iAo fopeali ©
agpar ent sélﬁmmytthelluﬁwla&mmsltrgtxdeltyanjeembnddmmepibpbam apdydr 4lteprate ¢fe cl ai ns. 20

BRI EF DESCRI PTI DRAW FIG .1, ser i o bl USLE AL ons  of
adenosi nEXegt ‘°&ng§§5‘m°§|§5" %&dﬁ%wwe@‘v&%ﬁ%ﬁﬁg k Elvtrtﬁlw

gener al , pglp&hylswyctoqm dérﬁatxwheﬁ with gilojatg3@ic €ty asiddubstituents] conversipagoni st s of
t he aden05| ne A~ r% )9@ Sel ecti,ve a t ontsts l%hmﬁf e.adenosi ne A2,

r ecept or CaPENaFss BYFP ?%’gé’ aronRtELingsy, ?a THEY OB {9 ZOTRATSIINES: o
Conpounds Th,eTHé)ii'iniﬁ&d&lseffeahh@sdmbtﬁé&ﬂeﬁmdmbmopmmngchnybﬂthaammer of
known net hods. . :&P gener al , .xant h| ne Dy &%& ai ned by the reaction of
118- di subempaupieAlage 8T WafombaHR 18 o5 “‘i‘ NEFPEPE- WO 01/ 34604

PGI/ US00/ 3110@11%1»&@&1 drb Yﬁﬁﬁeﬁm@tﬁd&d:)@tbehuﬂg anibfist aiffeciag fromyel dondizion d
chlorides, follo cl osur

Al t er nat Fhasacjerze lﬁli’-% Bgafqrét ‘&3“‘8 cﬁ?ﬁeﬂ%"’"@n APVPLEGT PSSP e condensed

W th al dghydase ixﬂ/&feié%t@d bdRodlRSictGornambby diedupling efﬂclency The method
1, 3-Di substltuted 6- di am nouraC| I's .can be pre arepg qy treati ngﬁé
5 & $%Pt h

cor r espointiudgs e §S¢Rﬁ§%¢¥%¥°ﬁ9g by the, pbjesh e speupt pLany abQY&PIRC
‘%@”Oa‘ig% gg%b&’as &Paldk%ﬁﬂ AHX'e&b{o[' Qxﬁaédn%ﬂ T InaHies bhdbe, fGRamleta . J. O Q.

1951; 3413, 1968 Al ternativel g
unsymret cardiak pyd eirsslatory étserde&aﬂesmﬁgveccawr% 0561&5)5%% ngTvVaus FEC et hod of

Muel | er F ,%(&gd@a%& a’%ﬁseaé%%#whxlﬁ&x%}euclu@aﬁﬁvn&srm&m hffpeRShsiair aci | is
nonoal ky ar ecifically at N3 of the uracil under Vor ‘Pugﬁgn condl tions.

Fol | ow n@axhttspms dispasn, demssmq; emtwchm danags, BAStRTPLE BENT
car boxyl l,gs 9@{;& d@%ﬁegs"i’&pﬂé%'afafbrﬁﬁx' tFhufida! ayslesi& hﬁiel‘déh%’w efistia ifibhekisO t ne

uracil, osure, xanthines result. a particul ar case,

apsi - 3- oxurhotw aspaeaap@natallamza,eqnah@piwnd@qu B%EWH a8 ederpatousfendiEionasi | y
synt hesi zed fro ol By difnRlidhse iRChbediVd etk f Uri c
aci d. (sé %nve'ﬂcﬁ'gfa%ﬁ{m%ﬂﬂeﬂaqd OC.&%&Q&%% 1977l Tetraheddr%(gn 37

Suppl errerﬁ.lluNo I 411, 1981. It can 15 be easily resolved using Candi da

antart ca Li pase fTELEARRIEN hEhbd oP il Sed 856} ralnd MeSaiER: e

desired al dehy ones car carbox l1c acid chlorides
are co mr&nidmdak thg sepsof Qi:bimng e }@.CS—ﬂmmpanelpfﬁh@mBéhﬁr Tpositiqnef the

waukee do \ erials
Nb wel | - l%‘h% gy%’t%eat gfdéstﬁé}g %’ syn @I C tﬁ‘ h}scwlﬁlnsgrlbh%‘%@ %Jgtaﬁare
not |im taetithium dﬂxmpia;iyl am;deroedtbmyl tithiurAPtorgederateyasi aglonatrkgnmthgnmand Wttig
honol ogati on reacti ons.
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The bi cycl oal kane carboxylic acids of the invention can al so be prepared by
. published nethods (see, e.g.) Aust. J. Chem .38, 1705, 1985; Aust J.
Cherri. 39, 2061, 1986; J. Am Chem Svc. 75; 637, 1953; zl.mg]n%opfhem Soc.
86, 5183, 1964; .l1. Am Chem Soc.102, 6862, 1980; J. (])rg. 46, 4795,
1981; andwd.018¥6g4 Chem 60, 6873, 1995). 25 Uses for thePGifesidslne _
Ant ar ~oni st Conpounds Activation of adenosine receptors elicits many

physi ol ogjial caFtRxph eabeny), iallehydeli on GetbRdonipoamy ahddépenedting kieqdotettodVN7
reductions |in. %Iq%mer ul ?r filtration rate, and increases in sodium

r eabsor pPP8HoR i R, S-sulstituied xpnghingyt adenosi ne receptors: reduces heart
rate, reduces AGRRsHtEkdiRAn YAKAT plodp isANGuFAMUTPRatc MY tirodabéd grop. ARaRel and
the other effects of activation of 30 adenosine receptors_in other organs,

ar e nor mgroupegw be stERight or brarcheds and ¢aghaves for expyerle. fram biq & cagbem#amp it hol ogi cal
i n. many a : : g@glgg} : e ve

appl i cat ggﬁgl %Eﬁél#%‘?g{ygﬁg ?%]Irl] a Eﬂr‘gz‘%"?}\?ﬁ?‘gg?} °§‘f°§lé§§aé&°b|&s‘§;b§gs t hat can
be prevebhiyll Examples-of Brandhed alkyMgioys iRhEie AbuP&E rioghidited topiBopmapyl@nd t+ eat ed

W th adegﬁ@Lne receptor antagonists include any conditions (a) marked by

t he pres of an abnormal |evel of adenosine and/or (b) requiring for

t reat ment t heAnrialkenytl? gnoumis as tliphatiatariom gréupatiatries atrleasporedionble dondind/ or

rel ease. .  Sugh ¢ i tions . Jnglud ut .are not Idmt t ngest.i ve heart
(o ture, ARTErSCADIA GRRE sl b Gon bl 8 Bal e, ol LRRIE, Som ST AN |

cag di ac afethsdh echdimbmt iyordl domblddosds. Begepler aftalkenylgraps thehele dut tfemotent r al
nervous Syst sphratory disorders (e.g., bronchial asthma, allergic

| ung di si‘é’gté‘é;‘g’ agﬁ(fggrgﬁve@ﬂ’seases for which diuretic treatnent is indicated
(e.g., acute aadaikimdhgrouy saAhklighatid ¢hilon growpdhat Has b ikdsc oeteiple HoypeAhensi on) :
Degeneratjve ill nesses such as ‘Parki nson' s disease, depression, traumatic
brai n Qaﬁﬂ@@fl gRypical g‘i Wégg’ﬁ%&'ﬂlcgﬁf é%ﬂs caé}é"ﬁ'?"?z if‘?r, exﬁ'&B’ﬁa&‘gF%tf? éicﬁﬂ’.PP auma,

dysl exi agtohfd il ¥ BRAREAd MViotMriple BEndsY Fkhmiplet 6f Bjng] Fows indthde) Betard hatked to
adenosi ne receptor. activity. Qther conditions rn which treatnment with
afenosi ndimited ih PEPatgrta8d bHYRYls can have therapeutic utility include

cirrhotic ascphegryl"eapas abheaPite daptiey] 3toupabd ddepivahR Wrdradfe dh Wubdtituted
traditional diuretic therapy,, diabetes, and asthma. Additiopally; -

appl i canesTHEow ’aiagwbgpémg'ewaﬁuhs“@teémﬁr@torat%wbﬁﬂmwwcpa% tive 15
and pot eyl AR, m%o&mﬁo&?,%b@maag& eﬁaﬁaz AfAaming! difARRIR, hds mydtdx§i t a
diuretic response when adm nistered al one and can potentiate the diuretic

r es pons e hydsoxyalieyl. mpessaatyl. aliglmarcapty], tribaloalkls saphoxyaliayhi sufoxy. & rghameyladenosi ne

regeptor ant aﬁ??&%ﬂél"‘@r& it .é'ggﬁgltha‘i“iﬂalﬁgdtﬁéd@fiﬁﬁﬂ grdup€ aAeduct i on of
l e

glomerul ar fi ation rate i N y traditional diurétics. The cl ai ned
met hods sxamplpef anesaliod graupis kerayipl e, in edemat ous conditions, such as
congestive heard, J ity ASELLes B Siel Plo ©frisdn &égs Adenosi ne
Ant aeoni st Co%po{'m S Théer c@rsrpagglgfé&s%ﬁ%gﬁégfé@%%&h?sier ed tonan animal (e:g.;
a manmmal Esemplesef eyclaalivdigroups inchderayelepropid end cysdohewyl. dog, cow, pig; sheep,

goat) cat, NMOUS@acvf” Wiy i ole] _@S.u@_ d 0 Bidmvi et, lizard,
reptile, or bi rgjéyi%gmgig @gﬁﬁtggggg%éﬂgg%%rlﬁ i.si goeug In any E%hrbmpne"r
s@§ t abl e Examplesief agylrgrenps e elkangyl preapsitecghaving| framw hisobieaton atpms indi ng, but
not |imte N LSt , gﬂg_@ wes, liquid
for mul at }t%g%ﬁ’?grro% ih'&g%t{ﬁ%gkgjraﬁ?'lnﬂﬁggﬁﬁdﬁésoor %l%?ﬁ&é)é.% ye %)Irnqggfg dr ops,

~di etary sutptitutsdenussubstitated.opi cal preparati ons. The conpounds can be

adm ni stered qral g ranasal Iy, transder nal |y, \idy 1 ad 1 |1¥3 aginally,
intraaurally, Ri %?I{r)%%(%l é’??%‘% al%%"}éﬁaw,gqﬁee% & ?/?lmflr arfsmicosar 1y, © lr Vi a

i nhal at i afd “diatky]eanbantaydirefeDto(carbgmoylsgrogpsda Whioh the hittogén basemne ustwo alkyl

adm nistration, t.i onal | the conpounds can, be admnistered i,n

o nct EoPs PRl i BASe o byaseRe GpgriG Op TR PRI BB o
(e.9., | PagRIRicabdamoy” poups iacliarfdeN@cupi pladd dfvhe of thd Rydrodehs WAd,'in 200 WO
011 34604 PCT/ US00/ 3#%@ diuretic gs descrjbed, for exanple, in co-pending
appl i cat PSHAUSEF9SEsE8 EPUR N Rlacg oAfhe secong! hyflepgsn. | cor por at ed herein by
reference in its entirety). The inventgon will be further described in the

foll owi ng exanples, which do not limt the scope of the invention described
in the clainms. 5 :




EXAMPLES Exanpl e 1
- 8-(5-Oxo-tricyclo[2.2.1. Q' 6] kept-3-yl)-1, 3-di propyl -3, 7-di hydro- purine-2,6
-dione Anti-3-oxotricyclo(2.2.1.0z' ~hept ane-7-car boxyl i qzawq ﬁ& 37 ng) was
taken in 10 CHzCI2 (20 mM) at OC. Triethyamne (1.74 m),
i sobut yl ciwmoxdderdnmat e (724 p,1) were added and stirred a&CT@SboRoroo’ 15 min.
1, 3-Di propyl -5, 6-di am nouraci fH C was added and stirred at OC for 30 mn
and at room t eArpedrBhtyl egronpas ALUDOH gldag. next day, the reaction mxture was
diluted with water (50 m) . and extracted Wth CH2Cl 2 (3x25 m ). The
conbi ned or gardR Mk iR isaaaHkahOngronp wayhisly iyt is appreyioushy deseribednd dri ed
over Na2S04. ConegRréNyalicyioBrorp isled alkyPero@p aeeﬂ}évi&ﬁwedemw%ﬂ%%&)m ch

SS :

was taken to next step wi thout furfher "purification. M
5- Oxo- t r iTeplases by, an alkaxp graya, s preaiogsly dessnbed i ¢ aci d

{ 6zam no- 2, 4- di 8¥QsdenoHHalo® %, 416k 0 f:pd di n-5-ylram de
(3%0 ny) from"&étlgpo Vas h‘?%kgbr?h??]sﬂ%? ?’g%lg%%g%%@%\&/a}%{ér ‘5 M) and KOH (84
my) was added.A Theteroeusiyl'i groupis & 6 to abou) membearsding2Xruttore, nwehielnoheml f hour .

After coalin eaglih S, Lxtyre to.roomt eraturg, oI Pr was fenoved
by rotav JB?re%ﬁgQ:aé%eoutsthﬁ rgjfglr ér.'v\?g%mer{% othe ra'ﬁ'fmzceagb% T gr\ﬁ-ﬁl A&‘ﬁ%m&aylact ed
with et h)agr%tqc@haiearqn?tiﬁ@g ndn)}aroniftiz, L6, dah be sataragd, rcan baiRirtiaNg Sr %ﬁ@heddw th
wat er an rine .a ri ed..over =S04:. . After conceniration, e crude

pr oduct \)déléatb{‘i‘f"f‘f %amsiss ef hetepoeyel, groupg H’@Iﬂ‘i’ﬁ? Yéd’i’?gﬁfaz‘g?/‘ug#ﬂly}’mlwl’et hyl
gth ate d higiseo1el, (eﬁaﬂy?&of&iaﬁilde@mﬁggmmsﬁorlbmiygﬁ?mo@ﬁoulﬁygm%bg,_l,ﬁ Endo/ exo
2: g_ ;jr'{)nré%&fﬁ&ﬂ 'is%Yn%oBLLy%,'p%pc]ﬁdi(rju_d, p}xpn?igxln}l?b%eza:zin’yl, fso;cangl?rﬁl{so-xaz’oli&inl_yl, ydro-purine
8- ( 5- OxO-¢tFdz6Wf; la0fl Berindid&lol.hept - 3-yl ) - 1, 3-di propy! - 3, 7- di hydr o- puri ne- 2, 6-

dione 30 (700 ng).was djssolved is MeOH (50 m ). NaBH4 (100 ng) was added
at 0C and sti ¥ b?‘ﬁ‘r“egtﬁﬁfﬂéyclo*ht@up\mehﬁa@éwlﬁﬂtpugtwfwwomn@@e mn. MeOH

was I endy9grobdnsapd RYRBdHYIEbstifRAty SRH ab ARSRY alfkylakiifd, HRAGIdnffo M Xt Ur e was
extract ed9vvi tgh et h§ acet atel washed vv_ithwwaafkgr, -13{%‘%12 iIi/blde 2004 WO
019 3460d cabrkern 6RT

7y}, QyARa, balodribrlomethyl, Bydsrxyneackanyl, Sherachonylat i on gave 700
gy of a mytokyak@brfid0: exo al cohols in a 6:4 ratio. Exanple 3 5

8- (5-Methylene-tricyclo[2:2.1.Q"6[kept-3-yl)-1,3-dipropyl -3, 7-di hydro-puri
ne- 2, 6- di one Ketpgioxyalolhmeans analiy geenm substisntedbyie hydromereyp. was t aken in
TI3F (50 m) psdsutfaiéyl” grBu-has thd sBlcille—StOfNM,. WRAyRAEELLY AW Y at - 78C and

stirred for |-

hr . _
8- ( 5- Oxof ‘Aialkylspisamoy)’” refeyso wiifampyl ggoups jn whigh giemitnsgn has onedr tyalalkylpur i ne- 2, 6-

di®ne ' 3 i 0, d Dot idged he peaction
PG o B frched blaokBuEhpRolel fesphtely, HanRES Tu ML PR oL, (e
was al | overalalieylspifamen]” groupsiacindecansoyl granpdn plasebfongof thethydrogehsand,rioom

t t i ' ' i xt hed with . |
NG et ead &) ERfpREshodiihe delAIARLEY ML ULC R o gan ¢
| ayer was }Nasﬁad‘almgqnisﬁbis emoldgule tiat hinds tir 4 redepdorovitiiat-@Gmatingfthereceptor.
ggg;entl gﬂt&%{ege%ﬂ RGNS 1R ok BSS MY aRk bhe Madfhs, (01 ine MARS oESA
82§ 5- Vet Hepdegengusdigend toistiywlat]the Redpt@r=' 6Jhept - 3-yl ) - 1, 3-di propyl - 3, 7-di hyd
oo aken i o (ARDEorts DO LI kL RNl SRIRIE, S acligobfsdhat 1 O
bi s(tri mbindytosd dpgtifiamibdype 0Oadenddinereteptaravieh higRerffidity thamto athdeshbeypds.st i rred
“at OC for 1 hr. . . . : . -
8- (S oo TP ?‘%:q"y%%sfsz".fé’?el‘f“ﬁ?”%‘] fepfor gxample.haye high affinity for 41 196900A% 85 BEir i ne- 2, 6

di one ( Exajmpteptats gnd(ard sefeetive havinigl@dinironidiar bisding affinityfor btié 6f thavsired was t hen

med to.roomt rat .and_stirred. overnight.,K The next day, t
\r,%gct i onSTREREY ?‘”ede@gagt laﬁg{)ﬁtﬁgﬁf %"f"‘r\"rﬁé't"‘gfy, tr’fagls‘e o4 %fté’éﬁxﬁﬁa?lﬁ aéFf‘ﬁF Iq&éc etate
(3x50 m jimed lgecatepafiinite for@hgaudiype tlaydor thastheashed 25 with water and bri ne,
and dried over Na2S04. After concentration, the crude product (620 ng) was
purified by colum. Mass (ES+ 371)a Exanple 5 8-(5-endo .
Hydroxy-tricyclo[2.2.1. QZ 6Jhept - 3-y|_)9-_1, 3-di propyl -3, 7-di hydr o- puri ne- 2, 63
0 dione



Sodi um bor ohydride (22 ng) was taken in MeO ~ (5 nl) at OC

. 8-(5-Oxotricyclo[2.2.1.02"' 6] hept-3-yl)-1, 3-di gropyl -3, 7-di hydr o- puri ne- 2, 6-
di one (Exanple 1) (200 -14 WD 01l 34604 12 MAY 200 PCTL%JS'W 2@1 OO ng) in
MeOH (5 m) was added to reaction mxture at 0C. After at 0C for 1
hr) the rsaxei3ee4m xture was quenched with 1IN HC and ercrmsoedown th et hyl

acetate (3X25 m). The conbi ned organic |ayer was washed with water, brine
and dried overThdaiilfwmionpzfotv@csmmmmtadmiages dfhe’tchapmmﬂsmaéasﬂy he product was

purified b par tive C.. ss (ES+ 34 5 Prod S amxture of two
i somer s rlgg?‘gg'%f 9%°mfﬁ% V’M? SBrime materiaffeinafgiat oﬁ”@i‘ﬂ
Exanpl e 6’1‘1&&0’;31@&%5 haveanumber of vanable regions, allowmg for systematlc opnm1zat10

As
Hydroxy-tricyc) 2. 0%16; -yl)-1,3-dip X hydr o- puri ne- 2, 61
0 di one TAI-§Pe€E CLﬁ“im&ﬁmSF e ompounds have broad medlcmalu lity. Smce the compounds

8- §5- OX0- 41k hiphB/ ]Q{téﬁt chﬂ-sp@cﬁﬁ@ ﬁ‘rﬁﬁ oﬁlsiél t}xélllaaﬁ Z{g) RV 1 dosdh Mﬂggmée dr opwi se

puri ne-2, 6-di one é hg m) at-738C was a
a sol uti othc bkelihog Péﬁg‘?‘?f@éts 2 cln!EWPPWeTFHF? numereusrogage fermsancleding,r ed at

- 78C f Or 13f nBii Iibhitdd® pifd, kﬁ@c@?ué%%ﬁgo%s g%qog%ﬁ% hﬁﬂﬁ%&'{ha\ﬁ% and

extracted wth ethyl acetate e Cco organr c ayer was
washed. w ltIEFSB9II preinietions dictagy sypnlpmwgs@moprqal premmOandneddmanmrrmm under

[ eGUCC RS s U By Gl S8 PLOS o Ll e oo Qi pdl ¥ U ©

exo and e o a hol s
8105 endaningleir oxynet hyl - 5-met hyl -tricyclo[2.2.1.0

' 6] kept - 3-yl Lk n 6-di one an
8- ( !5 eg o- Hy)(;r ?%358%%%8%¥m§$ %ﬁj e% %33 “§ﬁ1‘°&5 %Tﬂ ngx_ngxave the same
yl) -1, 3- dheningyas copmouly hydhmeqdlhyl ane 0ﬂpxﬂﬂﬂrﬁkdl in the art to which this invention

?o(gu?/?;%%ﬁggti onoegg-gjtéglio% d\}éaic élﬂo%‘fr%ﬂggft]@t ‘;‘Oscf%%g)‘{lfeggl & 7 dl e

added t o belwsedidn theepradtico nr tasting of the @f&iexﬁﬁﬂ%hﬁd’l SiitabRictRAR afibibieRalk e 4 hr S.

The react, on. [e S, X ract ethyl acetate (3x25 m). The
Eﬁ‘bl ned dgwg% IB'w %é’hlécﬁg %"éf’p‘ﬁ\ﬁﬁﬁ?@ Pajenise ad OtheH ISTERES * and dri ed
over Na2 Sﬁﬁtloﬁd&wmimﬂamzomteﬂ byireferenes @%W%QM&& diahaeieas, which
vvastakenit}gonext ste out further purification, The m xture of

al dehyde&® aﬁé ffs"i’% Uit only andegt intghded jg beylimitiBe.30 procedure of
Exanpl e ®thef H&m&%ﬂ&ﬂvmﬁw%ﬁﬁv&m& vall€e S fardnY ﬂéxﬁ’ﬁﬁé' foﬂ@\hhg 'de@ﬂm) oun d S
was separ.at ed eparative HPLC. Mass (ES+ 359). -15

01/ 34604‘1%???}{?‘&\1? nds were prepared by the same rret hods.

PCT' / USOOIl 31100 Exanpl e 7a:

Endo- 8- ( 5- endo- Hydr oxynet hyI S-methyl-tricyclo[2.2.1.0

2' 6] hept-3-yl)-1,3dipro 3, 7-di hydr o- puri ne- 2, 6-di one. Exanpl e 7b:
E¢#Ho- 8- (5- endo Hydr oxyﬁmVW}ONQmemGs

2' 6] hept - 3-yl)-1, 3di propyl -3, 7-di hydr o- puri ne- 2, 6-di one. Exanple 8

8- ( 5- Hydr oxy- Bichyds @seyieeamhsutaﬁbﬁsmlaa&%s&ek Qnta onists.
=' 6] kept - 3-yl)-1, 3-di propyl - dlhydropurlne 2 6- di one

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In general, the invention features highly potent and seléctive antagonists of the
adenosine A; receptor. Selective antagoriists of the adenosine A;, receptor are also disclosed.
25 Smthesi.s of the Adeﬁbsine Antagonist Compounds |
The compounds of the invention may be prepared by a number of known methods. In

general, xanthines can be obtained by the reaction of 1,3-disubstituted-5,6-diaminouracils
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| O
- 8-(5-Methylene-tricyclo[2.2.1. QZ' ~] hept-3-yl)-1, 3-di propyl - 3, 7-di hydro- puri
ne- 2, 6di one (284 ng) was taken in acetone:water (1:1, 5 sipgayapgpC GCs04 (2
m) was added and the m xture was stirred for 15 mn.
N- Met hyl nt¥PI8460he- N- oxi de (1' 20 ng) was added and the RCRUsmRIME@S sfirred
at room tenperature overnight. The next day the reaction m xture was
quenched wilhtadeludS®3 carbexriit anids aexarbatliedeidichloridéshfollowedbyting €133:26 M ).

Conbi ned .ga0i A hed.. with wat br.i _ i ed
N e e L e e e R RN Y e
col um. afiSd tB¥ 89sirediranitiendg. _
Endo- 5-( 2, 6- Di =1 3-di yl=2,3,6, 7-tetrah -1H i n-8-yl)20
tri ovel o2 2. taoaediRuiel ERbmianets by repated by v g s chesponting
Hysdr oxyrreshmz gﬁgﬂmmkyﬁmd 8¢tﬁ§arlb@ﬁl?st$éeh-&ed xgi]ﬂﬂ@%hda%eﬂd %c%d],- lfoﬂ{o@@e%g)r)yl[ X 3,27<ili Byd
ro-purine:2, 6:di one and 8- (5-exo r oxy- 5- r oXyme -tricyclo[2:2. 1.
I _Giohept Wi@f,n?pai"iﬁﬁw@%’, €78-gif- rﬂf&-r@eﬁzﬂﬁvrﬂé&%ﬂ 1(953;?@3'\1«9}-/ Cheo. 4%?“/3&3 t aken
iri DVF (968)] Altertiy &ﬁ%ﬁsyﬁﬁ)etﬂﬁﬂy m%teﬁtxagmﬁe?f;@ b%tabcreléﬁg \ﬁ%@ Be{h%dr oom

32 ng o

tenperature overni gh The next da 25 anot her was added

stirred affM.r“E‘@ﬁﬁ('(- . Fhemn3s 3394, @z?g),a rIg thipwethad.s5-aminowreci! ismutmoalkgplated ed
Pr essur espebifRaln} M dm@ggcilw?ﬂgg}&g%d @ﬂdfﬁﬁﬂp@héﬁ?p@% (\)r/ng% h ethyl acetate

(2x50nt).” Agqueous | ayer was_aci di Ped with et hyl
ddet at e Tedustipppreaftion vethan|aldshydeor carberdic avid or vabdetic wéid khlorideye, dried over

Naz S04, SR ANt JFRieeaci : e nd endo aci ds was separated by
pr epay fiﬁ%aHPLC. MVASS 3o°'l(wé§+ﬂ§%")l&1‘5eig&ﬂ%9ﬁ’ 34604 5 12 MAY 2004

PCT/ US00 31108 amerticdrn eaat.repticboxmuiosclol. po%ip aeptan-Byatborylkagmd et bed:
Exo. 5. (2 RPEResiped o sertorpadie pwstymaldeiyds, frmie A6 4 AR A Ge5 ol of 2. 2
5 (o e PP o, MO O ik Y Sufiliment No-L 611, 1981 e 0 5 )
1§ L2 R hoclidd Rt Bugs LBetesh (o oo S3nass, iS6hat o ( 100
) ki G st o sy o
8- ( 5- 0xo°-hf°r“?’8§;ac’r‘%f‘?%?“iﬂbﬁ”gﬁ?fﬁﬁgf-gsgﬁﬁ&fﬁél éﬁiﬂ”&%ﬁgﬂﬁ‘ Milmankss pur i ne- 2, 6
- di one (Wisajpt eadily gréfutedfigm dommertciadis avillable matridl ObyREIEkHGHn ARt 0 the

reaction Ul r e 0 ro tenperature and, stirred qQvernight. The
next dayn,n{q.l S gl%%g'lggﬁ\l\.ﬁc Wietg"[’%srlﬁcmgg]b&%rjg&ﬂﬂﬂn%dtt% a8pn, reduchpmi ed with 1IN
B , ext riydtobydisnalkilatddand Wity Birfologatibl Peaktidns. The comnbi ned organic | ayer

was washed with water. Dbrine and dried ogver Na2S04. After 15 concentration

the crude. pr JRGRIYs9alkans earbgxuiciacds of the inention samlsy bepatpared byt her
pur i fi caiublishelnmthotESee, 339 usT HCRSH, 88, 1705 51988) 4:dst 91CHhE B9, L0BRSI 9RY.Jf 0! yzed
usi ng Li OH (,34 'Ig% roduct was purified by gre arative HPLC. Yield (52
ny) . I\/Elég" m. g%%ys, g’@ﬁgﬂgﬂ@ Chem. Soc. 86, 5183,1964; J. Am. Chem. Soc. 102,
[ 5- (2, 6-686141980;, 308 [THRYA6, 3735, G 081; 1R UEBY tﬂérﬂz."bdoldéﬂ,“l&s'%ﬁ! )-tricyclo
Eg(.Z.l. Q="' ~] hept - 3yl ].-acetic acjd The product ( 100 mj) $omstep 1 of

anpl e ~FESIRESISHAFREYNRG R tagpmst Comppunds i ) using Pd/ C 5% at 60 psi of HZ

for 24 Nrs. Gatiakishlof Wiodihd feBrRbks ety SAOR SR gL 2L od. The

product  was .taken tQ the next step. The eSter ( rom step wa
hydr ol y FRyctignsin LWIQW%)W‘?%&W@{SM@@& filtragomyaje, and ingrsases enper at ur e
?\ég rni gg%mﬂ[i%y%rﬁﬁb@ﬁl ey PUCtiVaRH oPYddRbEREFRLIYS rédibée hedht Bt reibed -  MBSS
conduction velocity, and reduces contractility. These, and the other effects of activation of
30 adenosine receptors in other organs, are normal regﬁlatory processes. However, these effects
become pathological in many disease states. Thus, adenosine antagonists have extensive

application in both prevention and treatment of disease. Diseases that can be prevented
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12 11 AY 20Q WD 011 34604 PCTI US00131100 Exanple 12 8-(2-0Oxo-bicyclo [2.2.1]
kept-7-yl)-1, 3-di propyl -3, 7-di hydr o- puri ne- 2, 6-di one
2- Oxo- bi cycl o[ 2. 2. 1] hept ane- 7- car boxylic acid (308 ny) v¥as couple to
-1, 3-Di propyl 5, 6-di am nouracil.HCL (576 ng) and cyclized S | MAY
pr ocedur esyd g1pdgsosxanpl e 1. Yield: 320 ng. Mass (ES'' 348);—r/UEgmﬁfbbe 13
8- (2-Hydroxy-bicycl o [2.2.1 ] hepf-7-yl)-1,3-di propyl -3, 7-di hydr o- pu

i ne- 2, 6-di
T hept -y e GadoiBenyiy i duetoniys ingiuge %*yaf’%dnﬁemz%_(ebmir&% s
reduced t;&bsegcd\dsfﬂﬂéhb(lammhgyelmﬁadehﬁﬂle(anmm (’d))equh‘inglfmi te2@nemy the MetdbitiolcS+ 347) .
Exanpl e 14
5. (2, 6- DI Bmplagop hpdspgriaepratustion sndlqr pisrst SRERCIS RS Snde. B TRR xy et hy|
-Ant ri g yg I lg?%ﬁto#cglgﬁkhmgraﬁiéﬁmbtﬁ); fb@llsdlltqllos, hemor;haglc sho)ck,v\znéi ¢ aken

I - 3-0X I C ~ I

i nSMeOH (%ber n‘*&g 8&5?1%“0%%)6&?6 FS@ %Wﬁtw\ﬁé?%‘?y ’H@g“ﬁﬁ&“?%PFWQ%SyéR?@r ni ght .
The next @giratodf 886rde8Q4.g.NGrohdheal aﬁmﬁa,lag&gmnﬂgtmas gﬁn@%ﬁﬁiséa@és@oﬁ at

NaHCO3 sol ution and extracted with eth acetat e. ncentration of ethyl
acet at e gxﬁlyéh qu@ilcére@nent is indicated (e.g., acu eand chronic renal failure, renal

5, 5-Di net; Eﬁ?fﬂ&éd&)’l‘?y‘p&[te%s:%nﬁ I@%ﬁnarﬂﬁﬂtzﬁ&?seg’s&ﬁrap%&ﬂnk&] ?815%%?%%/ igster. 20

5, 5- Di net hoxy-tricyclo[ 2 hept ane carboxyl1c ac éster
(1 01 g) tfaupwtie b damage, postksinake wmlygxqmﬂef(cztonwnata raint@@mandysieria, (3. 53 m ,

g’b' 0 THimpUaGAYOaR R SE hal DN Bkt $38eRling FREbOLah oukPX! BOVC

29 g) ddropvmse Arter m n. at m Xt was warnmed to
oc and stdonditignsfipwhichtreatment with adeniosine 1goepteyaaiagtnists eanthave teeranetiel and

h d
or oduct it GBW‘*’P‘?,&%QZ&%? ot e urd B SPREERG Bohllnd o or ude
reaction drmmme‘amshabﬁtﬁ& aghma.oom t enperature for 1 hr, dilute with

wat er extract 21%0 caﬂ?ﬁ%ﬁgfuo@?{bﬁhm% a’(tgf st n %ms\é\“ br| ne and

dried over My ér concen was pu "2 silica
cof unm. ¥ind pakefit bEemrgine S eqreptor antagomsts for example can elicit a diuretic response

3 oenrY e Cual B pab At de B0rR RRBLANT BiGRIMP AL AR ¢ 3

nmet hyl es
3- Benzyl Qnylﬁeﬁ hylimrﬁstfaoamryf ddenosmlre:{eﬁtd aﬂta@ﬁlstsamw&ﬁ‘oma&hmnyk ht€enaste d

rrethyl es IIo ced e m 4 and le 7. -18
T2 Ay b9 L DetulsE e 7t Ents R it OB Ak g e
3- benzyl wmsbgelapﬁhdabremk e)tampw(i‘,rh @de&xaﬂ)uic&ldalcﬁ]s haph sseongestivbBsad | ¢ aci d
rrgﬁhyl Z'E-Pj é47 B%g) in 10nml of t-BuOH and 8 nml of 2-nethyl-but-2-ene at
0€’ was adff (904 nmg) and NaH2P04 HZO (1.37 g) in water (5 m). The
m xt ure vesnifistrationdf die AdenvsinecAmeaFsnisiCempoiindd hrs. The reacti on was
acidified vvitﬁ-_bHOAc an%hCS gxtravted ‘l\”h et hyl acetate, .washed with water
23 styest

and dried. ConBefePRAP G admy SR &ewgmwgaal such as a human,
3- Benzyl %ﬁmﬁﬁlm#ﬂﬁlﬁtbm@dep@@, ol g, sﬁ&dﬂﬁgﬁae,l&& Bwﬁsedm,agmxﬁlg,eaml d

3-met hyl _est _ d t
i pr opy| Smee b, BT e BSbiG) THEFHEPERE FRUF HEiseain e mg) i
ChiyrC1Z (%Qanﬁﬂr)suﬁéblmameta&maﬁ@huﬁ %ffdéﬂhﬁﬁeﬁfﬁal cdthpctinds, ndMikglbut At Product

was cycli zed usi ”P 01 in-iPr
3- Benzy| dimited o pHiSctab 2B=6¢aa?l%9éoa°£°@15d suRpatitpries liguid f?ﬂ?léﬁ%m;errxagwwn n- 8-y

1) tricycligbaion of fo dséisRopbrodae drdp sqnétﬂ?%p;qcxﬁ&wa&ﬁ@ pfE p eegée ! gﬁ@nat ed in

et hyl acet'ate using Pd/ C 5% under over ni ght, t was

filter ed COMPRHIgHCAR beiadministered Arpllyi inlanesallyy raysdemelly, invadsrmalyy, veginallvess ( ES+

403). MM1f uih‘io&ﬂar( b@ccglyl rQafar tr%}sﬂhﬂéﬁﬂy'or%ufinﬁaJZﬁéne%BiQXQﬁ& 1Hpa
r|$)8yl) bicyclo . 1] hept~'2 énel-acetiC acl
3 (e.g., surgxcally), or mu'avcnous admmmranon

Optionally, the compounds can be administered in conjunction with a non-adenosine

- modifying pharmaceutical composition (e.g., in combination with a non-adenosine modifying
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8- (2- Oxo- bi cycl o[ 2. 2. 1] hept - 7-yl ) - 1, 3-di propyl - 3, 7- di hydr o- puri ne- 2, 6- di one
-was 20 converted to the title conpound using the procedqlrze JArom Exanpl e 10.
Mass (ES+ 3 87). Exanple 16 Endo 2- . Y 2004

_tent - But g gnyl ami no- 3-met hyl -butyric acid
5-(2, 6-di 0X0 (ﬁ’%@ di propyl 2, 3,6, 7-t et rahydr o- II|-pur|n g¥ I}]SW?}](QX/CIO[Z 2. 1.
0 ~"6]hept-3-yl ester 25 To a solution of DIC (12 ) and DIVAP(122 ngy)

in CHZle“’(’e_EG aFddfs e r\ﬁé‘émalﬁd‘é@B&@rL&aP%ap%P@'f RPB87%fled i xt ure was
stirred faop 34) 1999, 1@%6&@@h§ei§x%y?&&@ncemlts cntlrety)

hydr oxy- trlcyclo[2 2.1.02' 6] hept - 3-y11, 3-di propyl - 3, 7-di hydr o- puri ne- 2, 6- di
one (110 ng) Wasnygekan wilthe fvréf@uﬂqspmkgdmm Enlle wiiegsexempples.awhielt do oo mit

t enper at yre.. eggmgﬁg,fnrg;gg e&ﬁ’éédﬂ%ﬁ&@? reaction was diluted with ethyl

acetate, was and brine, and 30 dried over
MyB04. The product was filtered, concentrated) and purified on silica to
gi ve the desired conpound. Yiel d 1 ss (ES + $44). -19 12 MAY 2004
WO 011 34604 PCTI ~) SOO 31100 Exanpl gié%

Exo- 2-t ert - But oxycar bonyl am no- 3- rrﬁ:&_amlp utyrl c acid

5- (2, 6- di 1, 3di h Abt - 10[2.2.1.0
o1 hept - o7y o Bl s Rl sk ulban A e prrlatplndine s o
5- (2, 6- di 0x0- Anf-3ebxptringylo22. BOGG)IYCptaﬁé-V-QMGBE}QckHﬂ%BT‘m@)Wés)taI{ehh&yC| 0[2.2.1.0

~' 6] hept -_3- ester Endo 2-tert-Butoxycarbonyl am no-3-net hyl -butyric
al:qjd P CHzélz (20 mB at0 H’% Triethyamine (1.74 ml), iso utylchloro%ormate (724 pl) werey added Y

5- (2, 6- diygK 3 . 2.2.1.0
Pl hept -3 d%%;%g?te?hm%g%yh& DR oL AP Rada el dd WU %

nm) was AYefr3@min beatrf@%ﬁwrawwmgmaghsmm deyi the reactiomniigtutesyrser at ur e
h T d
overnig Bxluté-c{‘@nﬁ Waté?(ﬁond‘i@%nci é‘ﬂﬁlﬁ@&’v}ﬂgg:gzc\fxg%&‘gﬁglg Pgﬁfé#ﬂtgn%d J?ga& i uae

resi due was taken up’i i I ng ether.
Y| el d 55lajiey. wmhqdesﬂwnﬂaﬂ%mt@, lrihe|dmd dried pveENSO4. Concentration of

5- Hyd
25 opt 4y ATk ok i s e Vi e it

(+) Antl - Srﬁél)cl 0(2.2.1.0z"' ~hept ane-7-carboxylic acid, prepared usi ng

t he procedur vx r Y/ 1
coupleq o 1. 50 et dhd e ARdrilc £l 4l o Hipth
pr ocedur &éésfeméw-mfmﬁdm@ﬂé-amxdexmﬁrmg) frags step il rwpsitadenirelbas reduced to an

al cohol gé(g&nw\?vat { @?ﬁﬂ%ﬁ{l{@ﬁ’@k REFIRL SicRa, FEARL S n R turd whs EAGRq ENdO

8- (5- Hydr tricyc
265] hept foB omd a)ndigalﬁvmpr@@gtlce&p@hmemnpuxmaozocﬁndempwat&eamrmew‘hQ 25 Exo

é ,(Arzn gO df%g‘%é@g go%%ﬁ/ g{)@ a%geo},xs éay7r \Pr%sﬁpgw&?%witp‘ 2N HCIl and extracted with
pur i n- 8- gthyl-atetate (350 ndl). Thet c&nbm&i h@gﬁ:c Bystl was stashed withpaten end¥rind and
5 (5 B RRRe 580 At ioRedhion e BR4E HHoaR0Y Al Pl b S g 1 V11 © 20T

2, 3, 6, 7-theomabgraphy; diting withetBylctatethexane (R R. Pield @3 néd)iefassBSsYia3gst er (100
was treated with CH2C12: TFA (1: 1, 5nil) at room tenperature overnight.
e solvent was renoved under 30 reduced pressure and the crude residue was
purified by HPLC Mass (ES+ 444). E’i&npletz WO 011 34604 Exanple 20

Endo- [ 5- 1, 3-dipro 6, 7-tetrahydro- 1H-purin-8-yl)tricyclo[2
2 1. ([)FG#'H@’Z ciw]o% £¥e [g& "]hept-3-yl)-l,3 XIpropyl-3 g-dlhydro-p%;nzle- Y [
2, 6-dlone
8-(5-Oxo-tricyclo[2.2.1.02'6]hcpt-3-yl)-l,3-dipropyl-3,7-dihydro~purine-2,6-dione
30 (700 mg) was dissolved in MeOH (50 ml). NaBH, (100 mg) was added at 0°C and stirred

for 5 min. Water was added and stirred for 30 min. MeOH was removed by rotavap under
reduced pressure. The reaction mixture was extracted with ethyl acetate, washed with water,
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Z MAY 2004 PcTn~sooi 3> > 00
- 8-(5-xo-tricyclo[2.2.1.02" bJhept-3-yl)-1, 3-di propyl -3, 7-di hydro-purine-2,6
-dione 5 (1g) was taken in DM (10 m) CszZCO3 (5.85 g) s added fol | owed
by BOMCI (810 é_(} room tenperature. The reaction m xt PeMAG 004t i rred at
room terrpé’\‘%?’@g 4overni ght. Cs2003 was filtered off, an#CTmeoBMeowas
renmoved under reduced pressure. The crude product was purified on silica
col um. Tierand dried gyenddeve Canesniratibngert 109i mgyofNaBhituré of ¢rdwiengaltbiolexanpl e.
Yield (1.;3.%4 hfom xture of endo and exo al cohols. NaH (240 ng, 60%
suspension in mneral oil) was washed with dry pentane 3 tinmes and taken in
dry THF at 0C. M xture of al cohols fromabove (500 ng) in THF (5 M) was
added to the reaction and stirred a% OC!fi) | hr. Bronpo-t-butylacetate (420
ng) was added at OC and stirred at oom tenperature overni ght. The
neit day,8- (mMeﬂgamenmym[wur(ﬁ‘]hsptvmﬂ)-lmadnpﬂbﬁl 36%}1}&}5 p"‘nrme-z Go‘tlfo%r cool i ng
to roomterrpe‘i\\?%{#et glrea i.on m xture was | ut ed ext r act ed
with ethyl YiRlenyl-hosp w&m@é%ﬁdﬁé?d%g)ﬁwt%l@eeraTléFK%@x@})am'éswashed

with wat QiBuLb(’BI.mSS'mBﬂCB M} wachdad®ilowp 48078°C Ahd Qe RCERH BA5IGR-t he crude
m xt ure vvas 0? next step. Product from above was taken in ethyl

acetate (B 1]6@” iyt By d, 7edihysrqrpuring-26- dl@nﬂ(ﬁxahdﬁle Mgk)added. The
react i on v 141 0edASTHR G088 B rthRAST mBQDS! HRC QYERN AL she iRl 2l YS!
p.

was filtered off and .t he sol vent was renoved by ro 9% was
t Aken i nVEREVEF thREBEHANRIXYrOpMay allopedity) warmsd saitdeh teﬁliheatnaﬂmdwlpandn xture was

stirred @tréRE f@%ﬁfe?&WE BverMBt NI e ext \%}g Hﬁ‘?ﬁ}cn?ﬂﬁ’ixt@:g%@g ol%\@gg?ﬂ yith e

renoved, diluted with water, extracte ace
aqueous NDYF! apdextragted Withethyhieetate Qx5Om)). e lcambmdd oghutic wemdzywasaecet ate

(3x50mM ) widgtvhaydr, @g@taﬁggné@w@# X\ﬁé“mﬁ g}ecqnggngrg?c\)l\%ggrg?mg br| ne nd dried

over NazS04. Concentration.o ace m xture
of endo &ifier gt 6olymBe Mass (B3¢ was. separated by HPLC. Mass (ES+ 403) .

nmpl e 20a: o
Exo-[ S- (2, 6-Di oxo-1, 3-di propyl -2, 3,6, 7-tetrahydro- 1H purin-8-yl)tricycl of 2.
2.1.02, 6] hept-3-yl oxyJ-acetic aci dE2émplgl 1 2 MAY 200 WO 0I/34604
PCT/ USOOé

Endo- 2-t ei%%%%%@(}g&r’go nyr(q#l?\(a 23: Origlhﬁﬂ’/'l"’"%utly?f diprapyls, 7’d‘hydr°'P“rme-

5- (2, 6- d2,6>ddorte, 3- di propyl

(2 ;3 En?ﬂot gt E g\nﬁg ' oxy iT IPhcfgf&}g}é?ﬁ)png{ulng%ﬁllonLlc (11 g) was tal?e]nlin tc}lue?le >(/1|0 x(xa:.ls)t e
306] IEe P/t at®°g] Potassmi bl}S(thnythylﬁlyT)aﬁhidt)(d 150M $n ROUIEnBEL2R A1) Fia8 @@de\ﬂ’f&(ﬁd %ﬁded to
0C [ i{ng race e - n :
2- Ami no- -ogétf #iﬁ lHbgt(?/(r%? ot cg"lfég (19 ngEé ﬂ?l?’SdlB‘PBYlt}pZ]fthd"S POTineRét r ahydro-
é HEJI pur2 i trﬂaenq(ﬁxmnplpdyclltz);mpvas &dad £ the ﬁ]ic’flﬁ):itmxﬁn%é tvﬂﬁéres»asfdﬁlc? Msln{ea} rog L3 -
ndo- n rie utyric aci - I OX0-
di pr opyl gﬁbg%eﬁ%ﬁf %fﬁ %%F’Berﬂf I—l-?lbe(ﬁqxﬁd%’: &e)reach‘PE {Rixtyrevas q}.‘e@glgd—mthept 3-yl
ester I wawateromdeaxtrecied mth bthylcetatd ¢3xS0@AL. mﬁa)xﬁﬁlﬁeﬁ@zﬁﬁéjﬂ&& wa WELRGAMP! €
'-:iga”p € wilh wates and(bnne ané ﬁ)xed over NaZSO4 After concentratlon, the crude product (620

mg) was purified by column. Mass (ES* 371).

: Example 5
8-(5-endo Hydroxy-tricyclo[z.z.l.02"]hept-3-yl)-1,3-dipropyl-3,7-dihydro-purine-2,6-
30 dione
Sodium borohydride (22 mg) was taken in MeOH (5 ml) at 0°C. 8-(5-Oxo-
tricyc]o[2.2.1.02'6]hept-3-yl)-l,3-dipropy1-3,7-dihydro-puxine-2,6-dione (Example 1) (200
-14 -



5 Ex
5

1 anpl e 23
v 8-(5-(

p

(

(5-(3-D net hyl am no- propylidene)-tricyclo(2.2.1.02" 6Jhept-3-ylJ-1,3-dipro
yl -3, 7di hydr o- puri ne- 2, 6-di one; conpound with trifluoro;acetic acid

3- Di net hyl ami no- propyl ) -t ri phenyl - phosphoni um bromni de & TMAY 8004 was t aken
in THF (207@10)/34684 OC. Pot assi um bi s(tri methyl silyl)anm dBCTHSHIUM®N t ol uene,
5 mM) was added 20 and stirred at 0C for 1 hr. L '
8- (5- OXxO-Thg) iuMchtIzZS mhwa2dgxieractpnynixtute 8 036 pABestiring At fCHiprt br, the

Feacts on HER e i Ppdb e BEL (R0 nd e e SRR BOT PR AL Ve

t enper at Lt;rombiwﬁrdrggm layet mas washed d/ay watehérifit and-dried over ap(ad Aferr ot avap udder

reduced pressure di ssol. i ed

e TN fenceitipgon bl B S RE MR AREe bR TN of QeBh bR Ml Bl s
| ager wasprodiivt &y manae ofitwd igunter agel (3)). ARk GiajoYiseier it 42 emip hM@@l(ES+ 412) .
Exanpl e 24

8-[5-(3- GWHWam no-propyl)-tricyclo[2.2.1. G " 6] hept-3-yl]-1,3-dipropyl-3
, 7-di hydro purine-2, 6-dione 30 8-[5- (3 Di nmet hyl am no- propyl i dene)-tricyclo
(2 2.1.02' 6] kept - 3- yI] 1, 3-di propyl -3, 7 di_hydr o- puri ne- 2, 6-di one; conpound
W th trlfluoro acetic aC|d was hydr d under 60 psi using Pt /C5 %in

EtOH (1 ‘8 2. -d L34 d and -22
12 MAY 2830 V\D OgclirBA}E%dct) é;'!VQIC}#'ZI ugg% 9%6‘ 89 lggsvelﬁt%aas r%&eghﬁﬁﬁg? reduced

prl@ssur e:didmeide product was purified by HPLC Yield 30 ng. Mass (ES+ 414).

Exa”p'e 25 5 tutjon of 8-(5-Oxo- 2.1.0% t-3113d -d
8- (4- Hydr oxy- t;l;oc%/%:ol%ogoz i xo cy§/1] 52 g he ) 19r08?'1h3 Ar(l)hypurl ne- 2, 6- di

one 4- Ac giuoixg-2ifi-dipad gmzlell])@g)ané’m: (é@mdba&y*VB@y |addf(d4f125pwn99amdsthnaken in

CH2d Zz (5 ﬁ{iw’g?# g}.r&{g lil) were
added aﬁlcf frl‘% %erl%ed& ng g%ﬁ#\ér )Ifﬁlﬂle Vp& ro toyga&gl r;%ltrﬁlgg%gl?:l LIHC? (524
mg) was adideed torelarsy to(0f Guanchedwith wagr @ndrnwaetn with €¢lﬂcﬂwt@'@t@)@aﬂhr e

rnlght N I i I 1 . 2.(25 m),
elSha i T PR brgl i\ REGA G Y Sl b helgon Irdelrgy (12
pr oduct (coRcmtyptedander edducedipressix to gvethe dedited prodhcet (t.AZg) apaR0:A immiztureoof. The
product was cyclj L0 inBr er (1:1, 15 m) using KOH (280 ng) under
reflex fd&f° fn‘%?ﬁdoégﬁ%fléggbgaﬁfggé%'edure from Exanple 1. Yield 450 ny. Mass
(ES'' 361). Example 26
8- (4- Oxo-bicyclo(3.2.1]oct-6-yl)-1,3-di propyl -3, 7- di hydr o- puri ne- 2, 6=di one
8- (4- Hydr oxy-bi cycl o[ 3. 2. 1] oct - 6- ylgﬁr’,—'@lz opyl -3
790i hydr @.Mnm,mrendnahﬂ-s(-mmyxxgr)eyﬁrmsmémhkpml)tmemomemc:l2 (5m ).

Celite (2 was ade irred at room
terrpera'g Lﬂ‘@qr&p“fmﬁ' 99&88.? (gﬁgg%?c#yﬁ% Yhas a%gg}j and stirred 20 for 2
hrs at raenwe[meirwﬁ‘p:ept-s-yna,3-e@eapm,mmydrcepme-uﬁ+dnmd with ether (100

O B8 RS Rk bR £ P BERG0E a Set STr s e o U
product. ;Miﬁaz(GEﬁdneqsm mgFwatiten i THEYS ml).- lN HCl (2 ml) was added to the

8 g E%:jdﬁ@r oo 1o§mq§t{[1r2%lld stlrre” Cd%'t?o gn%ml rgt(ilgé or Ih}s 1I’h%r9alc onrg%cturl o' 7 di hydro-puri

8 (4- Oxo-eirgoted w{tﬁetﬁyﬂa}:aab(ﬁczshﬁl 1n%d$huﬂmexu&tmw¢ammm N&1€05- di one

(51 ng) was taken, in was added and

HE (3 my) f3 83
stirred fwaterpand/bgine, prd driedover W%sﬁﬁ@ﬁf‘ﬁé‘d"%%%ﬁ" eqfpand exgr j g

ext r act eqigMetifies tvihidh vAEAIRA B nekd e HEIABHTuRRer PN BEatidRS washed with water,
brine, and dried oqver Na2804 Concentratjon_foll owed bt)c/’1 purifjication on

silica col unm Thawextusef adehydeswas rsdured usig NeBHg lowing the

30 procedure of Example 5. The product mixture of endo and exo hydroxyl methyl compounds
was separated by preparative HPLC. Mass (ES* 359).
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1 2 MAY 200 WO Ol 134604 PCTI US00131100 Exanple 28 8- (3- Oxo-2-aza-bicyclo
. [3.2.1] oct-7-yl)-1, 3-di propyl -3, 7-di hydr o- puri ne-2, 6-di one
8-'Bicyclo[2.2.1 |kept-5-en-2-yl-1, 3-di propyl -3, 7-di hyd -2, 6-di one
(5 g) was treated with NaH (878 ng) in THF at OC After 1 031%0 Y BOMCI
(2.52 m)weprsaedded 5 dropw se and stirred overni ght. Therosssiday, the
reaction was quenched with water, extracted with ethyl acetate, washed with

wat er and{'lfé%]%bv@xﬁ%mﬁ&\l@?&ere@fépﬁ{ed%?%%E&BE%Eth@d&z the crude product was
taken to next ste

7- Benzy| digmpienia: %edwd%m%&ydzoxmr&pﬂdsneéhvl-mcwlo[@;aLQj| "pheptytyBl.3- di hydr o- p

uri ne 2, was taken in THF(25 m) at OC. BH3THF (12

m, \%ﬂéb% gge}%hm ter§rt6\;\edg ours, 6N NaCOH (1 ml) and H202 (12 nm) were

added ancﬂmmdﬁd Bndo-ss(ﬁ@ndueHycnommhymemdddduqydn[zm ko trflheppdsylpt3di f i ed
%h 1IN B’H% ‘?)ﬁhr ct ed % . et hyI acetate. The organic |ayer was washed
ith wat pro o G AN O RG 28 9eNA 2 504 Concentration of the organic

| ayer gave a mixture of two products, which were separated by col umm

chr omat ogr aphy. The | ess pol ar conmpgund, Z benzyl oxynet hyl - 8- ( 6- hydroxy 15

bi cycl o[ 2. 2. 1] hept - 2-yl) -1, 3-di prop@ﬁ@—eﬁ-dl hydr o- puri ne- 2, 6- di one, (maj or

product) W@Sﬂkfﬂrbﬁ'5€hydbmeﬂﬁ$1ﬂ5ﬂc)o[2 2.1.0 26]hept-3-yl) 1,3-dipropyl-3,7-dihydro-

7- Benzyl oxymet h 8- (6- hydr oxy- bi cycl o[ 2

1 hept - 2- ypaying; (‘.}f"ﬁ'fopyl 3, 7-di hydr opui i ne 2 6-dione (1.6 g) was oxidi zed

ugp ng PCC (858- (Hwetﬁﬂéﬂe%bﬁ%[?. ba (ﬁﬁ]%}ﬂcfﬂil?-l ﬁrdpd}bﬁmwmlﬁy@&pu%-z 6-

7- Benzyl oxymetgétyl-S (6-.0x0-bi cycl OL%

] hept - 2- iope {2 pp‘?"ﬁﬁ?‘?"“ﬁ" BLEWPEYE ﬁj},lmbztﬁcdl%ﬁe(?(@?)evwﬁdqdr@m step 3

was t akemnd Hixae8 Was staflddorl 13 xﬁﬂn) N-kegh ﬁﬁwpﬁdnn@m Qfdédélb(é g@: tabdddaadl M)

was added and refluxed for 3 hrs. After cool 1 ng, tron mxture was

ext r act edhenIxHIe #RY fiTed @t pm temRersmE) overight o Fheextday sheieaction misireed wi t h
sat.  NaHGRS quRh&T witPNAISO S,agaﬂxdéhl%&xmmg etat%%%r}{ﬂ? V@5mb Qz?ved by

rotavap and the desired 2 roduct was puri ca co urm Mass
(ES+ 360)preapgdayst wapwashed wx water, brine and dned over Na2804 After concentration the

8- (2- Oxos;, 8 propyl 3, 9-di hydr o- puri ne- 2, 6-
di one Inf%dgagggﬂ%h%%‘d%uﬂ%ggrw és 13 (2 M) was added H2S04
(0.5mL). The 30 resulting solution was cool ed to OC.
8- (2-Oxo-bicyclo[2.2.1] hept-7-yl)-1;3- ieD§ opyl - 3, 7 di hydro- puri ne-2, 6-di one
(173 ng) in CHC13 (3nml) was added. ulting solution was stirred at
room ter’rﬁeda-ﬁt(ﬂé-li’i@x0-3,3Fﬁprw?hﬁﬁ;ﬁebtﬂtmhmdm—kﬂwxw&yl)-poured over ice and -
@ds 0/,:31 0l.£34604 neutralized with NaHCO03,
2éqract e(%" png? lﬁgi S‘?ndfgxg?xgﬁo "’he conbi ned extract was dried-over
MyS04, filter w-emd'lxdmwmnﬁwbi-méthyﬂnecycrowmmf?jlﬂapt-B-ma]s,3-[dip“roﬁyled7-by
recrystalhi zat ! ) Mass le 30
[8-(2, 6- '(’5 ﬂf%e %’%pr omﬁ (g g}, g[y%mf‘y gﬂ‘?&’°6‘y‘l’ﬁé‘g‘$‘?‘¥1°§§5§r§°"]§§’3gpu bi cycl of
3. 2. 1] ocyh3;53- 44191]0%1636'1 d!hym'r}:ninbeﬂ,ﬁydloﬁs(ﬂeo mg) was taken in DMF (5 ml). PDC
8- (2- O(O »a7Z ct
3-di pr op én @vﬁkﬁé’@ﬁ gl ogo)bltj:rzbin é]es%e%aq(?% g r?%tcmj’fm\tf\‘/g%o‘feé‘k‘%t |Trti1°'?ﬁﬁ "("%m ) and

1251 of dndtheARB2 mgef RBC waa adduddticred atrobmf temperdtuiefor4kii PMF witie next day,

ot r act ol EAUREHACEH srAniE mASREhR a0 r BipoR S i A i 11

brine anakethtd @e50mipr AddizSavliayeFineas acidiffdtwitRiN HEYendektao@e withetyt aebtfté essur e.

coter (26 QP Tkt et REDvas et e CER bret SO0 88 i gt Tho et

day, thecdrartiatednMikbifelsfexo\asd dhas iabide Wavsdraraldd ﬂ‘d?éﬂde HPHC. agh@d Wi th
et hyI acet a%% The crude product was purified:- Obkp?e lica colum. Yield (7
)4

Nhss 94). Exanple 31
8- (3 Oxo0- 2-aza-bicycl 0[ 3. 2. 1]oct-8-yl)-1, 3-di propyl - 3, 7-di hydro- puri ne- 2, 6-
di one 20
8- (2- Oxo-bicyclo[2.2.1] hept-7-yl)-1, 3-di propyl -3, 7-di hydr o- puri ne- 2, 6-di one
(278 -16-




ng) was converted to the product ( 18 S ng) follow ng the procedure from
. Exanpl e 27. Mass (ES+ 360). Exanple 32 25

8- (3-Xxo0-4-aza-tricyclo(3.2.1.G"'~]oct-6-yl)-1,3-dipro -l 2 dl hydro- purin
e- 2, 6-di one %.&ymﬂx
8- (5- Ox0-W@ PHIAEMO[ 2. 2. 1. 02s] hept - 3-yI ) - 1, 3-di gr opyl - 3, PRI ur i ne- 2, 6-
di one (150 ng} was converted to the product (135 ng) follow ng the
pr ocedur ehd follswingvpipewiAvasivieepared B theFamg jnethod:25 1 2 MAY 2~~ WO 011 34604

gx?gp&ogwpﬁﬁ% %],T%@{oxg liﬂ SIIPTP?? 261? 8173%}{}’1113"50 “}HoPuﬁl;I}aSr ?51)pur| ne- 2, 6-di one

3- Oxo- bi ggé10023. Roffheﬁtaﬁaeﬁocabm}whm‘, acid ethyl ester, prepared using
the lit procedure (J Og. Chem 1997, 62) 174-181), was hydrol yzed to the
keto acid using KOH in 5 MeOH 3-Oxo-bicyclo[3.2.1 ]octane-8-carboxylic

agicd (205 ng) fromstep 1 was coupggsmplel@li am nouracil HA (395 ng) using
(287 nmg) in CHzA 2 in the presence of DI EA (49Q rnp ézé dcyclized in
r

i PrOH ( 5[5-@6-Dioxon kainrppyl@.31.1-tetrabygre-18- RS‘&'é’rszY'Qﬂﬁ‘E‘cyc Ldtheptdduct was
Fé;(,l:‘)l fi edyl?&n%] bR aed um. Yield (21,0 ng). Mass (ES ~ 359). 10 Exarrpl e 34

8- (3- Hydr oxy- Miethytdiethgl phosphoaq agtaie (00 uB3 wes iekespptelgene (Ariyai08Cpur i ne- 2, 6- di
8- (35 bi : °

Toct -a. yPoragi E¥EBLA Siybamide 0,5 M intoliens, 22 1) yas added 290 SR 8 O°C) (o1 g

i MeOH fo2 k). 8ugS-ONaftidyclopD2. g5 hm—SE}dDdEﬁ-dtpmpyhéﬂ{ddwdrq purirgt2,0Gicand 15

stirred uenche water and extracted with

ot hyl Cactrarsle L PRRERR o R A B S et B Ein AR 7ot ed. "The

cr udeI prwﬁmh | S0 (duinx tertiperatufe ﬁid(iﬁnwdveﬁﬁghtaﬂheimdt 83y, Weerreackivn imfikterd vaag HPLC.

Exo al coho e 34a:. E

8- (3- waﬂl&k@h*’g%f}’c‘r’%}frssﬂdsﬁf‘gwg éﬁg@p “%C-%‘iﬂa W*bﬂg‘ﬁ-a?f‘f? @08 othei ne

(2 6 D O Bl oGPV 2 gl Tt ct ralty 0 0r A1s puc] gl Jobreyel of 3. 2. 1
0X -2, t et ro- ur - 0 o]

cld- 2- eneﬁ%cﬁﬁﬁaﬁe&g\‘ d%’f%‘“‘f‘ﬁ % ’Bg)s‘ﬁ‘fst}gf \ér‘P Bxt stof withots %“x‘“)’ purifidation

3- Oxo- blmgs!(gg?,g,g’g)l] oct ane- 8-carboxylic acid ethyl ester (100 ng), 25

prepared usin

m) at -78C S%E‘rég%@%rﬁ%sg% liwgﬂ}yg{ql}gﬁgmmg;éﬂ)]}{ Gasoa T]“QW ok THF (5

reaction,, Qﬂr}ﬁl’gb fensrhlive 0L @At YieldG2h RfhsEs” 38%)e resul ting enol ate was
quenched % Igl s%?r |pr uor onet hyl 5u fgg%)/l) am no b?nzene (214 Wgqg). After

another 30 mn at -78C, the reaction m xture was quenched with sat. NH4C .
'g%be reaction m xture was taken in gi@ﬁle@pet ate, washed with water, brine,
and dried over MySO4. The sol vent was renpved under reducgd pressure,

the crudB- @M%?'IMQTQMR‘EQ’%U%W%‘?&E RM"%‘%‘I%‘UD"H‘]Y‘E‘%@@ b ﬁeipé'at ion. -26
ylJ-acetic acid

The product (100 mg) from step 1 of Exa.mple 10 was hydrogenated in EtOH (5 ml)
‘using Pd/C 5% at 60 psi of Hy for 24 hrs. Catalyst was filtered and the solvent was
25 concentrated. The product was taken to the next step.
_ The ester (90 mg) from step 1 was hydrolyzed with LiOH (19 mg) in MeOH:H,0
(5:1, 5 ml) at room temperature overnight. The product was purified by preparative HPLC.
Yield: 51 mg. Mass (ES* 387). R C
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12 MAY 2004 WO 01134604 PCT/ US00/ 31100 The product fromstep 1 was taken
~in DWW (10 mM). 1,3-D propyl-5,6 diam nouracil.Hd (263 ng), PPh3 (15 ng),
Pd(QAc)z (7 ng), DIEA (194 ng) were added. The reaction m xture ryas
stirred at 100C under a sl ow bubbling of carbon nonoxi d&2f MAY 2004| ay. The
sol uti onyRsiseeel ed to roomtenperature, diluted wWth ebbxkepaSRpate Washed
with 5 IN HC, brine, and dried over MyS04. The sol vent was renoved under
reduced pressure, the crude produ was t.aken to next step w thout further
purification. The product from st%@-‘lﬁ%@é cyclized in iPrCH (15 m), 1N KOH

(5 n) wodanxd-bidyeks[202Hheptghin-1AfdipFopybB)TidiBy dro-pupie2ieaas at ure, the
sol vent was concenptr at ed Ljnder reduced, pressure, acidified with 1N HC,
saturat ed wi 2HOxgpicrelald @l hepians-Zeprbaxylicrasiddp Py mehwascepple ta b3wRigreedl- wi t h

bri ne ag%oﬁan%@aeﬂrﬂérq%%y%a diclﬁéﬁ‘fs‘ﬂgt&@bf eéawésfﬁ%mcﬁ%%x O?wfa

purifie n silica colum Mass (ES+ 387

35( 2, 6- BROme- MassdEBT #sy - 2, 3, 6, 7- tetrahydro 1H puri n- 8 yl)- 8 aza-

bi cycl o[ 3. 2. 1] oct - 2-ene-8-carboxylic acid ethyl ester. Mass (ES +416). 1%
Exanpl e 36 3-(2, 6-Di oxo-1, 3-di propyl -2, 3,6, 7-tetrahydro-1

H purin-8-yl)-bicyclo (3.2.1] octé’ﬁemal_edé.rboxylic aci d

D oot o2 SRy oty USLORY ept Byl 1sE b BN S Tl B e dralond VD 0L 0
e'E h}él_ O{;(lg _et :al'é 8- C(|2-K2b§>sb21¢)lf${2 2.(;)]h_’eﬂ|93-yl)-lbaadrpﬂo@y13377 d1hyd:o-punne-2 6-dione (200 2 5. di one
Wio’ prodim ey subbetminph BHHL iy phin e AR IORY, yiad1d O MaS R Y 03 )

25 and heated to reflex overnight. The next day" after cooling to room
tenperature, poured over ice, neutrali wi th NaHCO03, extracted w th ethyl
acetate, washed with brine and drr MySO4. Filtered) concentrated,

and pur isf(gdDioRo-di3-dipopyl 2 8legh- (e&&llyﬂﬁ@)lHMiﬁﬁl §-E5B-BhFpxymetlyl- . WO 011 34604

Exanpl e 3 \/¥r S
8- (8- Hy&‘f’f%fg’-@? H[eg?TeTg]' °’§}'§Pf'dl 3- di propyl - 3, 7- di bydr o- puri ne- 2, 6- di
o5e Anti- 3-oxotr1cyclo(2 2.1.0% 6)hepta.ne-7-‘::arboxyh<: acid (2.0 g) was taken in MeOH

(25 o) GRTED PERERE TS 10 2N 8 P PR sttt G B AoReby Biict wms
puri fi edoding |d|fé|-1€acti$n )ﬂxﬂhﬂ: voa?, pbmgal mté/eawaﬁﬁﬁaa s3fukibn a@(@&ﬁbt@d ¥8th ethyl
2-(3-(2, 6- DIOXO 1, tgﬂ. tetrah%/dro 1H purin-8-yl)-bi cyclo

[3.2.1 Jestate. BCW%“BH pge agetate gave 2.61 g of 5,5-Dimethoxy-
tricyclo[2.2.1.0 6]heptane-3-carboxyhc acid methyl ester.

20 5,5-Dimethoxy-tricyclo[2.2.1 .Oz's]heptane-3 -carboxylic acid methyl ester (1.01 g)
from step 1 was taken in dry THF (20 ml) at —78°C and LDA (3.53 ml, 2M in THF) was
added dropwise. The mixture was at—78°C for 1 hr. Next BOMCI (2.29 g) was added
dropwise. After 30 min at —78°C the mixture was warmed to 0°C and stirred for 1 hr. The
reaction was quenched with sat NH4Cl and extracted with ethyl acetate (2x50 ml). After

25 concentration the crude product was take-up in THF (20 ml) and IN HCI (5 ml) was added.
The reaction mixture was stirred at room terhperaturc for 1 hr, dilute with water cﬁtracted
with ethyl acetate. Ethyl acetate was washed with brine and dried over MgSOj. After
concentration the product was pﬁriﬁcd on a silica column. Yield 515 mg.

Step 3: 3-Benzyloxymethyl-5-oxo-tricyclo[2.2.1.0¢]heptane-3-carboxylic acid

30 methy! ester from step 2 was converted to 3-Benzyloxyniethyl-5-fonnyl-
tricyclo[2.2.1.02’6]heptane-3-carboxylic acid methyl ester following the procedures from
Example 4 and Example 7. ' '

-18 -
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10
. 8- (8- Hydroxy-bicyclo[3.2.1]oct-3-yl)-1, 3-di propyl -3, 7-di Hydr o- puri ne- 2, 6-di

one (30 ng) taken in CHC13 (5ml). To this solution Ml d{znhﬁ%ﬁ#d (58 mgy),
pi peridine (10 ng) were added and heated to reflex. ovefhight he next
day" aftegoepedeos| g to roomtenperature, diluted with edmsoasabtmt e, washed
with 1IN HCl, sat NaHCO3, bririe, and dried. The solvent was renoved under
reduced press NEL i d\@?‘—é Lled to 15 0C,
NaBH4 (30 )H{tS“asﬁlE ngﬂf%d‘ﬁe m xtur Y‘??o&n%&il%?érig%zp prtﬁﬁlgg The reaction
was di | ubﬁdoxylicractdmnﬂisn esten{(#T5amp)idl 10int 6F tBUQH andclembefsl- le-blrtg'hmecﬂtl ayer

h th t d
Uaken up 0r: Wi R0 hE Qe PN AHPD m GG AARE AR 8 ) THOfuER) U5 Ve
The r eacwaeetumdxitumn m@em(ﬁdﬁcshd Iihe keaeﬁdwasacldtﬁ;ﬂmm/ﬂ@mdnw th brine,

al\'/gg SC?EgiQ&% evg@(g pé&%%ewag e% u’Eht wz‘a’@rsangl'cjlncd (?oncg) alt_igrlf gavethl (l:léjsirgc? 20 ).

8~[ 3- (2- [ki® j-}y,lngyn no- et hyl am no) - blryclo[3 2.1]oct-8-yl]-1, 3-di propyl -3, 7-
di hydro- purine-2, 6-drone; conpound wmith triflyoro- alcetlé: acid 25 To a
sol ution of 3- Benzyloxymethyl-tricyclo[2.2.1.0% ]heptane -3,5-dicarboxylic acid 3-methyl ester

8 (3 Q<o I bmBodrasi- 0l (263 31F) uzeg, 6- dr one
-d% O_@cﬂiérﬁaﬁ’ov@%&m%teﬁt&\i/érdgprgp dm?d\ll N:? Di net h§/| %?angl%l 2di am ne

(100 rrg) ﬁDﬁé\@@k@)QENE(Al@ mg)in Chplgl M)@Sroemmmwvs@a@ﬁ B8ftehi xture was
SEQ Lr ed %%ggﬁﬁpx%ﬁﬁ’&%hy%%dmsﬁptaq KOf iRpsbrday, the reaction was quenched

wat er fied Wt he aqueous Iager was washed with CH2Cl12

, then neut raBtBP@éylwmﬂa’bS{Mﬂmo-lékﬂwwb%ﬁxﬁﬂt‘ﬁ dyHrpr 1Enpatie8eyly-3 x25 m),
hed th ink asi d
was pur FsR 20 dokBe 3ol UGia (0thet A R EhAE) 1net) Sosite i’ CI0

01/ 34604 Pd/C25%ninAhf 1zqnp+>f Heovdpseitl The ogalpstavas ifiltertd ahrou silica eluting with
[3(2 6- gt ydro-lH—purin-8-yI)- bi cycl o
?ngg(%@%élﬁ ? adc3e1t2‘P§ lgfg.ga(h t% ester. Mass (ES+ 446) Exanple

8 (2- Di net hyl am no- et hyl am no) - i ¢ cll §3 2.1]oct-3-yl]-1, 3-di propyl -3, 7d
dr o- puri ne- 2, 6-di one; conpound fl uoroacetic acid

8- O(0-[‘b(z;&(ﬂlm{oSl,.‘ﬂ-dilﬂromtl-Z&,67-tetrahydro-1H-purm-8-yl)-b1cyclo[2 2.1]hept-2-

-1, 3-dj | -3, 7:di hydr o- puri ne-2, 6-di one. Mass (ES+431) Exanpl e 40c:
3- (2 L&"d’iﬁcf ?cd‘dpropyl 2,3,6,7- tetrahydro-ll—l—puri n-8-yl)-

[ cycI o[ 3. 2. 1Rqr40Ox8-bidydlof/2. l]dlh}btd)l-ylM z-dxpmbyb@T-idmydmi-pmrme-ﬂtﬁﬂiomswa‘r

ppound with i roacetl aci a

o305 Nor shBtERs tp e Y EpEPinEuSe e pifediot foR ExARbem RS E0GRn | e
- 10 2, 6-dione; conpound with trifluoro-acetic aci d Mass (ES+430) Exanpl e
40e: _
8- (8- Al | yl ani no- bi cycl of 3. 2. 1] oct - 5X8mPled6a_ i b1 opyl - 3, 7- di hydr o- pur i ne- 2, 6
- dione; mmqundBmmawdnfylauﬁmsaﬁahypbﬂgndacma,e(-aisxmmpr@ganpl e 40f

8-[ 8- (2-Pi di n-1-yl-eth ct-3-yl]-1,3-di |
% U ny dr S TEAR e Wi ha OB AR o ¢ i 'BLSEV<ES+
]4 i )3I F] Exafl'Blzja%ol‘ﬁQéh?@Kgﬁ%mﬁwg.ﬁﬂlm4}2@m@hﬂﬂ[—ﬁCrzl(ﬂ(ﬂlﬁﬂ)—dng&@atsL 3.

ocC | | ro-purine I Qne, n W

trifl uo?/@d%f‘é‘éq cgl-a A ‘gg’ (34 £3e)( iR Ay ; g nT’%‘?fP@ﬁ min ad then §-(5-endo

t
f
N-{ 2- [ 3- (h9diBx ao[haSr o*pie f@nyr)a,,ﬁdﬁrcﬁJyl-SWﬂcﬁW Quriﬁé‘ns-rdﬁdixefﬁw 1hg)
cyclo[ 37 2. 1] oct-8-ylam no
fl
8-

|—|\_/,—\\< |—|

acet am de; corrpoundg\{_\ln 'lhn
uor &veseddedc Theregul t%glsxhereszas 5d atgoqm ssmpegatugovernight. The next day,

bi
tri
8- [ 8- (3- RTRidush Ak Bt QR LAPH AoheeDivashed i if HEh Qat NSO, 2hd Bridle pinapy | - 3, 7
- di hydro- purine- 2, 6-di one; compound with trifluoro-acetic acid. ‘Mass (ES+ ~
4
8-

36) Ex a@pp@om JMgSO4 The product was filtered, concentrated, and purified on silica to give the
[8-(3- 'XQ&:QH%&?G a)"Y'xé?&?f’.é’nln 'NIAEQSE '0[3 2. 1] oct-3-yl]-1,3-dipropyl -

h trifluoro-acetic acid. Mass (ES+

7- di hydro-puri ne- - di one; onpo
487) Exanpl e 40k:

8-[8-(3-1m dazol -1-yl - propyl am no) - bi éplo[B 2.1]oct-3-yl]-1, 3-di propyl -3, 7
- 25 di hydro- purine-2, 6-di one; conpound with trifl uoro- acetic acid. Mass
(ES+ 468) Exanple 401: 8-~

S-[3-(2-Oxo-pyrrolidin-1-yl)- propylanlno] bi cyclo[3.2.1]oct-3-yl}-1, 3-

di propyl -3, 7-di hydr o- puri ne- 2, 6-di one; conpound with trifluoro-acetic acid.
Mass (ES+468) -29 WO 01l 34604 Exanpl e 41 12 MAY 2pp~, PCT'/US00/31100
8-(8-(1; 4-dioxa-spiro

4-birycl o[ 3. 2. 1]oct-3-yl)-1, 3-di propyl -3, 7-di hydro-purine-2,6 dione Into a
solution of |-cyclopent-1-enyl-pyrrolidine (1.01g), triethylamne (0.82g),
in



5 CH3CN {20 m) was added a sol ution of 3-brono-2-brononethyl -propionic
vacid ethyl ester (2.03 g) in CH3CN (10 nm). The reaction m xture was then
heated to refl ux overnight, cooled to roomtenperature, 5%0OAc (5 m ) was
added then heated to reflex for 30 mn. Cooled to roomﬂérTMéYaZ re diluted
w th ethylygegisse€, Washed with 1IN HCl, sat NaHCO3, bri peraishgig@ri ed. The
sol vent was renoved under reduced pressure, the crude was taken up in

ethyl ene é&ngalmi E&gg-t@i‘t-)Buto-@%&@ﬁnﬁ%)-ﬂP@ﬁ ﬁaﬂﬁﬁ,acmkﬁ 2B- &Bg& .30 heat ed
x 1

torefle Cooled to roomte erature, Flet acet at e,
washed wi dipropslt23.6, bietrahydrogHaparn- 813' )-tAgxckf2. %éﬁ%dh@t—éﬂﬂ etert he crude product
was purified on silica to give 1.90g. The product fromstep 1 was taken in
THF (30 m), MeOH (30 m), 1IN KCH (30 m) and.heated at 50C overnight. '
The next day, cooled to roomtenperBiamme IToncentrated, 15 acidified with

INSHOL SBLE 3% Sk At SR MR o £ ERENST DS AESLA G JETC
to di amgﬁ.m.acylj-trl@blom ng"‘li':lilﬁ,té@llEﬁetHCnet hyl ene chl oride and cyclized

13103, 6Dt oxo-Sroa e TOIesBors limyie Sriel a8 B oy eyl o

[3.2. 1] @ﬁs&yth@ﬁﬂ@}rm@&ﬁﬁ-@ y@o&x clo[2.2.1.0*hept-3-yl ester (120 mg) was taken
[ 3-(2, 6-Di ox0-1, 3-di dy7 t[etrahidrpo 1y pu(rl n- 5) y?s) bel cyclo[3.2.1

] oct - 8- 215H‘§7|(?awi ndM ﬁ@gm féh%é% ﬂd doyaspdedep ﬂle(@ﬁm@ewsm 1y 08 yzed

ugpng 1IN r‘aﬂ:é\&%ﬁéh-f"ﬁ_’he et WEFEmGunEr3ERIcEd égssure Thc crude Ie idue
Exo- 3- (2, 6- D oxo- 1, yl-2,3,6, 7-tetrahydro- 1 urin-8-yl) -aza 30

bi cycl o(swamlieaewaﬁm @apfs@segnwaé pegsipitated hy pdding ether3Yieid 55 mig. Mass (ES*

oxo- 1, 3-digfopyl -2, 3,6, 7-tetrahydro-1 Hpurin-8-yl)-8-aza-bicyclo [3.2.1 ]
oct 2-ene- 8-car boxyl ic acid ethyl ester was hydrogenated using 10% Pd/C in
MeCH 1:3 -30 WO 01134604 i 2 MAY 2pp~ PCTIUSOCO 31100 m xture of endo and
exo products.was-formed. The produ & separated by HPLC. Exo isoner.
Mass (ES+ 418). Exanple 43a: cg_,?d@,r__

Edfo- 3- (2(,+6Emdm&165-ﬁy9rmpﬁrspslp[2;2 B0 &°IRentStylrhp ctfipropyd-Blrdilydroypuying- azabi cyc
| of 3. 2. 123?@%%% 8-carboxylic acid ethyl ester. 5 Exanple 44

Endo- 8- ( icyclo [3.2.1 ]

oct - 3-yl ) - 1, 3{HiAmticorotdeyglof. By 8F DheptaneTecaghoByliti avide prepanep usingithei t h

trifl | -2, 3;

L1 0T G BRR BB AUt Bl S IS BRI 2

acid et hy:hpre]syléw duanimoumcﬂ and cyclized following the procedure descnbed in Example 1.

E 3- 6- Di t d H- 8- - bi
s SRR ke S8 B diteotiel it Pr%‘f’e%i ettt 0

of CHz C]B:am"p‘lﬁlSa((ED Eridp Ende Se(ﬂdhurceaydne}tclol[z 2d. hepta:»'ryt)drﬂséﬂpﬂipyr-!g%f or 48

hrs. 5@3 ed and taken up in ethyl acetate , washed with sat
NaH(I)B °dp'\)ﬁ’}m@s /gsol ution of NazS203, brine, and dried over MySO4.

Filtered and. 15 concentrated. Purified by HPLC Endo isoner. Mass (ES+
346) | Example 19 |
25 Exo 2-Amino-3-methyl-butyric acid 5-(2,6-dioxo-l,3-dip‘ropyl—2,3,6,7-tetrahydro-1H-
purin-8-yl)-tricyclo[2.2.l.0 2"]lw:pt—3-yl ester; compound with trifluoro-acetic acid
Exo-2-tcrt-Butoxycarb6nylamino-3-mcthy]-butyric acid 5-(2,6—di0x0-1,3_-dipr0pyl-
2,3,6,7-tetmhydro-lH-purin-8-y1)-tricyclo[2.2.i .02,6]hept-3-yl ester (100 mg) was treated
with CH,Cl:TFA (1:1, 5ml) at room temperature overnight. The solvent was remdvcd under
30 reduced pressure and the crude residue was purified by HPLC. Mass (ES* 444).
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Exanpl e 44a: Exo-8-(8-Aza-bicyclo[3.2.1 Joct-3-yl)-1
, » 3-dipropyl -3, 7-di hydro-purine-2, 6- dione; conmpound with trifluoro-acetic
acid. Exo isomer Mass (ES+ 346). Exanple 45 20
1-[3-(2, 6-Di oxo- 1, 3-di propyl -2, 3, 6, 7-t et r ahydr o- 1I—I—pur|1r?£§“3Y/ 3m'bl cycl o[ 3. 2.
1] oct - 8- yWwhb-01p3604 oI i di ne-2-car boxyl i c acid; conpound w ed¢r/UsSonBiiger o- acetl C
acid 1-[3-(2,6-Di oxo-1, 3-di propyl-2,3 ,6,7-tetrahydro-1

H purin-8-yl)-bicyclo [3 .2.1 ] octExgm ¥3b- pyrrolidine-2-carboxylic acid
met hyl esterﬁgExa | e 40c) was hydrolyzed with 1 N KOH in THF. Mass

( ES+458) Exgo 'oz;q,sl 3-dipropyl-2,3,6,7-tetrahydro-1H-purin-8-yl)-
8- (8- Am | 100 3-di propyl -3, 7- di hydr o- puri ne- 2, 6-di on
e; conpogﬁobbékﬁ%lg mPﬁB %zg?%@é):gégd 8-(8-Allylam no-bicyclo [3.2.1 )
oct-3-yl)-1, 38d519)€9p1yﬂ03'®0[2-2d| %yﬂpm-w)i,ﬁ@amowl-a Trdihxsir@punivees?, frditmegenat ed i n
senc u p for. 8 : t was
?ered%%y%S%cen rﬁgfgegﬁ Egszgg)ﬂlgls wci'ﬁ%?c{eglﬁzn Wﬁpgyé&ﬁ%&gé%nds) was
purl fied r&yn raturd 1 The redctionMiXtur0d4 st)al k&ﬂaﬁ%p?ﬁﬁﬁ%@ﬂtlmztfﬁﬁﬁm e
46a13D|pr I- - (8- pr am no- bi c oct- - di hydr o- purin
e 2, 6di on@s fi ?fn%‘%’e‘fﬁ)%?"?ﬁrﬁ’a??dé%é ”{d%’ Ry Ssﬂfﬁsj}'gﬁé‘éeﬁ@é)‘“vﬁaml e 47
[3 (2.6 Blunﬁcdonsﬂlcacolumn t t m 8.yl b o[ 3. 2. 1]
0X0 e 0, rin-8-y icyclo
oct-8-yl]- Q}? Eesglgﬁﬁlgg‘g?%wﬁe‘g‘cﬂ %&?Qﬂ“ﬂﬁgﬁ“fxﬁnﬁle?&!@?%%ro 1
Hyguri n- %il)(tb}eéileﬁ&@!m{&o%lcbhéﬁt 8- yl]-nialonic acid was converted to the
‘product by refluxin MeOH in the presence of 1IN KOH (1 m) for 2 days.

Mass (ES+ 4035‘1 184 n?ﬂ"/eswseremegl gl eikywas washedwithhdry\pentang Btimey |

oct-3-yl )z i I
8- Oxo- bi cyc T@nﬂ?ggtaﬁqgéqé%g Etsg%f]ﬁabggéh?wm )er Waé5 sfnt?fem zed 15

f ol | owed added tcpﬂrséwuwaand/ﬁtw@ eW°Crfox:]1hr CBrymoahutylacego(42(mg) wag pddedge

rononycr 31+ 0 ag e 4 rar anarar S e e R RS R RE. ( 10o

mj were waeh¢aepﬂ@d Q|°§F fog 3dr. Déﬁﬁ‘:ﬁsvlmmo rocaptemperatuing thezeaation piistues Was nat i on of
t Af
b car bondi e fidtwatexbabd bits Wi LG PRBR FARCHBROEI BT ) e

bi car bona rle over nmgnes
the corr e@pwn@edwvlthewéﬁr, Brinetand geed cs@rﬂﬁazsm ABenconrendralion thiserudb oigture
traps=ke ?1{:% d with 1IN NaCH i n net hanol at 50C overnight. Methanol
was evapora{e undér vacuum acidified with 2N HO (ice cold), and
extract ed wi tProdudtflompabeve ves m&myhmababtatee(vaa};mm/m@onaoﬁRﬂlﬁﬂﬂ %,d met 6. 42

g,L1 S- obhi [ a rbox carbonyl group

p?@t ect e89(°§‘° lﬁct)’{l%&fag?%% Lﬂ}% %zh 0%‘51 %%935 V"’S“fgqx_'

5, 6- Di aniThoeatalBst iapfibered omalnqhmelsoﬁwmtmes ﬂ:mbvedibsorceavahyd“hoodsidoe weetaked t

(10.34 ¢ ThQ 13- i one (7 51

G 35 o S AP i E1OR B8RS gtk T rcH ol o iR g

chl ori de te@@taturd pvemght s’Iﬂmme:adiaja,tthermbmntwmemat'w dilated with ophuter, e'ﬁhﬁctecm xture

was t hen sodlu bi car bon n dried over

mmgnes; i gty Cactlle o b bl T Bl AR e D IO SR e

r 25 | uxed ethyl atéathldBH30d D (Ethylaoethte Myarwasg#a‘shccrﬁhﬁh wiatet andebrives aiiadvied dv&ovvn

~acidifie h 3N HC eth cet at,e oncentrated down.
The 1 est NS Qi GoPralratorahthityT aertan ents AL e Fatur S endGand o

products that was separated by HPLC. Mass (ES 403).

Example 20a: Exo-[5-(2,6-Dioxo-1 ,3-dipropyl-2,3,6,7-tetrahydro—lH-pu:in-S-yl)-

tricyclo[2.2.1.02,6]hept-3-yloxy]-acetic acid |

-

30
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..~ 9 2 IINY 2p()~ WD 01/ 346D4 PCT/ US00/ 31100 3 h to get cis
. 8-{8-xo-bicyclo[3.2.1]oct-3-yl)-1, 3-di propyl -3, 7-di hydr o- puri ne- 2, 6- di one
as crude. Purification by colum chromatography resulted in 4.5 grans of
product {yield 40%. The above ketone (40 ng) O | | micd MAXa®Hi ssol ved in

THF (7 mMyyo oMBigoy| magni si um bromde (0.4 m, 1IN in THF)p¥assogsdgd to the
solution. The reaction 5 m xture was stirred at roomtenperature for 2 h.

The reaction was then quenched w tg_r%lﬁg%bsol ution. Colum purification
resulted in 25 ng title conmpound ( %9. M5 (MFl 3 75). Exanple 49 10
Tr aps- 3- (-BEq20-3- ﬂBrbRuﬁo:y@rbhqyianpydp-s-ﬂne’ihﬁ butyric acid 5-(2,6-dioxo-1,3-dipropyl-

7-tetrah H- r|n | cl o Gt 8- opionic acid

( Met hoxy%’thQ@ﬁe)t Eﬁ' I p eny‘?/'%r 5ﬁ§ﬂﬁfﬁﬁﬁ%%1139]r f‘%‘yli sﬁﬂ' 0.86 mml) in toluene
was cool ed i n(-pEnde 8¢Halylroxaicacdsi2i2m. w? %)he(pt-srymjelt dipsdpyls y-daaee (2.5 M,
0.5Min to| uene)..was added dr sv t hrqugh a rlng .. The m xture was

stdi rred BYNOSE.$-gions was cau egitg)ﬁgt\:’\h aline using the procedure om Example 16.

bi cycl o[ 3. 2. 1] oct-3-yl)-1, 3-di propyl -3, 7-di hydr o- puri ne- 2, 6-di one (100 ny)
was then added to the m xture, and _the m xture was allowed to warmto room
tenperature and was sti rred overni B¥amplad? uene was evaporated of f, and the

resi due LPEnds S 1RfhoVd- fn'@tlr}NbW:c E'id% 62dio P,deq ?yp%f %‘%Wﬁ rﬁgfft ate was

used, to ‘extract the product. roma(?o ra%lf?
3-{2, 6- DEpyrin- %—yartmrjﬁymzl@ dihépt-ﬁetlmethyHCb 1H—pur| n- 8-yl ~bi cycl o[ 3. 2. 1] nc

tyane 20 8-car S 9% The
algove obt ai ne(gﬂ%l dehf}gteﬁ? C%Mﬁgﬁgn?@l%ﬂgx?h&&??ﬁ J)’&\ngsgreact ed with
(tri phendipropgl- %ﬁéﬁpﬁ&?ﬁﬁﬁ-ﬂéﬂ@)ﬂ-&dbtmcycml 2.1t Thept-2 gt ester (aeiébiivertel. 6 Mol ) ,
and the 4 t hen evaporated off,
Purifi ca i onﬁ%&%ﬁlmﬁcﬁéggc‘géggﬁ%gﬂcxamepsu I:Aﬁ%BOO ng of :

3-[3-(2, Maﬁ(ESOAMB di propyl -2, 3, 6, 7- tetrahydro-lH— 25
purin-8-yl)-bicyclo[3.2.1 ]oct-8-y|]-acry|ic acid nethyl ester as a m xture
of cis and traps (Yield 70% . After hydrogenation in Methanol using 10%
R4/ C at 40 psi for 4 h got Ex ple2

3-[3-(2 -1 rin-8-yl)-hi lo[3.2.1
Poce. oy i sttt Rens e Purlobbt S DB Ak i pgb bt e e,
Pyldlrol yécngydm-ﬂmmmdmxlteheﬁmﬁouau wﬁﬂﬂrimrolraacmdwdes Preparative HPLC
t {n. 19 tr r

(v aayy - DR bRl Riohon i shep R RIed S AR o 432
G s- 3I [3FH12[ T (wxﬂ)?wfﬂ , ot bipmbisrimthdlsByarhide (@SIWrraoﬂaEhdosm &l'ﬁﬂ'd_):d dtro

CyCl O ro nic a SISOITE ont al ne rom
' ? eyabO\Fé‘dé%%f trgeﬁtfg'i/\}]a}%‘pt h‘g C?’if’ftrl&ﬂi%lgﬁ&ﬁ JheRis -yl £- @R“P}’ﬂ dibyeme- 50
Tr aps- 31:(uﬁnézw~dim (34%@) RS0 S 2l B THIAsARNSH 18 tHeHeRWibh RiBuéla) - bi cycl of 3

. 2. 1] oct gne- cay, i c aci
] 0%8 The reac 10 xture was stg-red at 0°C to room temperature overnight. The next day,

the THF was removed by rotavap under reduced pressure, the residue was dissolved in water
(10 ml), acidified with IN-HC], and extracted with ethyl acetate (2x100mi). The aqueous .
25 layer was concentratcd and punﬁed by HPLC Yield 140 mg. Mass (ES* 412).

- Example 24
8- [5-(3-D1rnethylamlno-propyl) -tricyclo[2.2.1.0*hept-3-yl]-1,3-dipropyl-3,7-dihydro-
purine-2,6-dione
30 8-[5-(3-Dimethylamino-propylidene)-tricyclo[2.2.1.0*]hept-3-yl]-1,3-dipropyl-3,7-
dihjdro-purine-2,6-dione; compound with trifluoro-acetic acid was hydrogenated under 60
psi using Pt /C 5 % in EtOH (10 ml) and 1 ml conc. HCI overnight. Catalyst was filtered and
-22-



3-(2, 6-Di oxo-1, 3-di propyl -2, 3,6, 7-tetrahydro-1 H-purin-8-yl)-bicyclo[3.2.1
. Joctane-8 carbal dehyde (94 ng, 0.25 mmol) and 2-nethyl-2-butene (2.5 nl,
2.5 mol) in tert-butanol 10 was stirred at ice-bath. Sodi um di hydrogen
phosphat e nmonohydrate (348 ng, 2.5 nmol) and sodi um chi cgmﬁa W85 ny, 2.5
mml) in water was added dropw se. The mi xture was gradually brought to
room t enpE@ A4 and was continuously stirred overni gHicT @WF bacet at e was
used to extract the product. Purification from columm chromatography

r esul t edsdlven2vasgendved andsoregdensd gressire. Herude product wanpurifieVby HREC 381)3015

Exampl e 51 acid

nono- [ 3- ’(‘5 ?1] gﬁ%”l 2’, di propyl -2, 3,6, 7-tetrahydr o- 1H puri n- 8-yl ) bi cycl of 3.
2.1]oct-8-yl] ester Followed the procedure for nmaki ng phosphoric acid
nono-. [ 4- (2, 6-di oxo- 1, 320

di propyl - 2, 3, 6, 7-t et r ahydr o- 1H pur EX3BRIe23 i cvelo[ 2. 2. 2] oct-1-yI] ester
(iisn copeg.@; d&aﬁ-b&gﬂbpa)l]odﬂﬁqlpl,BJdepmpym;mmd:yd/&Spﬁmﬁlez,Bwnm ng

oo ;(r)i(?/nblﬁfé{°éV'L°§V°%°é}?§j%ﬁtﬂ“e§ﬁ"gfl‘%?§‘¥ REORES mh Vaseleh bR 8% '
{2- [ 3- 2,8 oo TEATIS Mi&ﬁb&lbu%'kﬁﬂcﬁo%nhﬁé (ﬁhww&k&&ﬂﬁhd‘s&mﬂ'd 64 cycl of 3. 2

. 1] oct-8 "yl am no] - et hy carbamc acid tert-butyl ester; conmpound with
t rifl uorfor 38 minc 18Pigropyks,6-diaminouracil. HC] (524 mg) was added and stirred at 0°C for

8- (8- O"%&’ﬁ@&la‘){@ &xz mﬁea&)e# tSTHL er; DHK, ﬂéwJac@éN&fcﬁru&H%ﬁP 2, 6-di one

(50 m no- et -car acid tert-butyl ester (35 nmg,
Q.02 mml ¢Hz@lnd23@ﬂh®@§heé wathiveatet, 2rigd oper)Na: 5O Crpnrencrtede The eude red for 30

m Ut €. Sacl 489 GRS R Ak S Qo bl s ). ves added to the

m Xt ure. on m xture stirre rnight. -34 12 MAY 2004 WO
01/ 34604 PCT/ TsOmaduct oas aphlizediii-EnQ/water Walsﬂédnlbl}susgd@OHr@&ﬂ marwsieat e and

roduct R 8 PR G S Al OB R B R R 28 hce  nan

anal ogous fashion: 5 Exanple 52a:

%1, 3-Di propyl -8-{8-[(thiophen-2-yl E %i %%gm no] - bi cyclo[3..2.1] oct-3-yl}-3,
Sdi hydr o- puri ne- 2, 6-di one; conpo trifluoro-acetic acid. M5 (M
456) Ex -Qx52hcycfo{ﬂ i Jvet-6ryl)drB-aipropyH3, haihg deo-puring-2,6lieneaci d -

2-[ 3- 2-tetrah

L puri nBoy  PER By SEs R PR -@1 LR b ecsming: 2 EifBB MO wi « n

trifluor@gpk @'hlcs{félpaoﬂﬁ takeNﬁxh(CMEﬂlz baaxt J EQag)wae added; followed by PCC (90 |

8-{8-]2- ndo et I,cyel o 0] -3,

. Lydi(nb 8 3t TR e ARl G0 e M hod sV

%?) Ex afgpb @rdat doom temC;IJerature 'The reaction rmxturle was dllutectl) with ether (100 ml) and -
8-[2- r ridin- 2 amno no I C oct - 3- 1,3

>t pr opers e et onsralsled hivthied orii g pkiieiln Sl wSigie? ¥

1, 3- Di prigithe @5: 75&0(}2:1@55n@omﬂ@ﬂ;&uﬁtﬂwdmmms)smstmbo[3 2.1]oct-3-yl]-3,7

15 di hydro- purine-2, 6-di one. M5 (Mr1465). Exanple 52f Trifluoro-acetic

acid; 8-{8-[2-(2-methyl-5-nitro-imdazol-1-yl)-ethylam no]

bi cyclo[3 2.1]oct-3-yl}-1, 3-di prop 1¢29i hydr o- puri ne- 2, 6-di one. M5 (Ml

Ekangsld 27

513 |
. @skﬁ Benzib( eawﬁﬂvmﬁbwﬂyﬁf@leﬁsymlo&emo@lﬁp"pil'bpsg’ﬂro-e“l:amsz’f

dione

8-(4-Oxo-bicyclo[3.2.1oct-6-yl)-1,3-dipropyl-3,7-dihydro-purine-2,6-dione (51 mg)
was taken in THF (3 ml) at 0°C. CH;MgBr (1 ml, 3.0 M) was added and stirred for 2 hrs.
The reaction was quenched with sat. NH,Cl, and extracted with ethyl acetate. The organic

30 layer was washed with water, brine, and dried over Na;SOj. Concentration followed by

purification on silica column gave the desired product. Mass (ES* 375).
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tetrahydro-1 Hpurin-8-yl)-bicyclo[3.2.1 Joct-8-yl]-amonium
~trifluoro-acetate.. M5 (Mtl 20 490). Exanple 53

* (1H Benzoi m dazol - 2-yl et hyl ) - [ 3- (2, 6-di oxo- 1, 3-di propyl -2, 3,6, 7-tetrahydro
-1H purin- 8-yl)-biryclo[3.2.1]oct-8-yl net hyl ] -anmmoni um1 2 rNAYl 200k o- acet at e
25 Fol | onvegyddigscaane reductive am nation procedure as deseinidagshibd Exanpl e
52. The title conpound was synthesized by using

3-(2,6-D oxo-1, 3-di propyl -2, 3,6, 7-t o-1

Hpurin-8-yl)-bicycl o[ 3. 2. 1] oct ane- 8?5(% L gehyde and

C- (| H BenZo3rQxed gra-bicytly Bt Hyttahyird Sedipopsl-3,V-dihydes-puriae-2, 6I\dim§d\/l+1 514) .
The foll ow ng nmde, | f ashi anpl e 53a:
(3 (2, 6- Df oxo- a7 o FEEES ERAGL1 . ARoBi% ARRIBLHERE- S0 0l THVR

bi cycl o[ 3.tezatt}l with- M@/(]Sﬁr&nigyin]mBauOf’erAfm orle-hplr; BOMGHI(2.522mYPpwastired

t r I :Jce)r g gp%get aeﬁd Stll‘l}'/e%(g ermg%? ‘}'he next day, grezgno% waslzgel;llcgsdoolt}? %r%%x('), VO 01134604

( 2- t e [1 t- y Bmkt;a'l_%tmwilﬂoetwl amtmg-\atslln?dly)lg{ \gatgr]?anﬁ dd%d)é(xfér ﬂlaﬁ(ﬂ Rfepydncentratibn, 7 -

tetrahydr o uri - icyclo oct - 8-yl met hyl | - anmoni um

trifluorotfBrdERIod “cﬁéa/‘(t%}ﬁf .XL Bxanpl e 53bc

[ 3- (2, 6- Di ox0- Iqﬁnﬂylwyﬁﬁwy}-g-bff:ﬁ(@o[b ths;ﬂszéﬁrpyka BipFdphI- ﬁ?édu}fydr&pﬁ}ideycl 0
u

[I\/g(zl\/il ] 4%% %%hhx‘é"@t hi ophen- 2- trifluoro-acetate.

enin T (25 ml at 0°C BH;TI% (12 ml, 1M) was

(21 5 DI maaditl aifienarotRRAL SANADE (-ndly O, 2m ma)we%é fikd ad Pl fordi 0x0- 1, 3
propyl - 6, 7-tetraghydro-1 H-pur|n8y -bic

oct - 8- ylﬁ%‘t 2] ntREFPAGHED MEXtYIE Wep acidifl mtbl%wl(andrixt@s@)immt@lanple 53e:

)
3-(2, 6- 1
Ll c§/cl o[ ??a%? ojc;lt%dél ﬁﬂep%éhwgaaa%e%ﬁﬁw\ MHQWﬁwﬁﬁémrﬁm um

trifl uor oCapengition e(ORMICQQYF)' gavEsamipstuee &f3io products, which were separated by

3-(2, 6- I
l[DI c( cI of gbgm]nggjt%n%{o%ﬁw Th%l?s gOI%%éﬁI{Or%gag;é%P%ﬁg{ I-§ (§!t%§ ey hyl ] - anmoni

urkS trifl %Y@O[ZJ?SI]%@&?‘XDBIJ NFIBIQPM+3,75@971TO Purine?, Gedisy (major product) yield

[3-(2, 6- qu&o-m g‘,agg.,.p;r@pyl 2,3,6,7-tetrahydro-1H purin-8-yl)-
bi cycl o[ 3. 2."1] oct - 8-yl rrethyl -(2-pyridin-2-yl-ethyl)-anrrionium

trifl uor o- acet GBenzvioxymethy moxsbbwphé’l 2. llhept-2-yl)~1 3-dipropyl-3,7-dihydro-

e M AR

tr| f | uor oExample2e I\/B ( M+ 518) Exanpl e 53i:

L e P Sl o2 SRS oo o R AR pere- T
trifluor Oplam@‘t%&-éonﬂEIQW) ﬁﬁh&)stepzavﬁxﬂ(mlma&ﬂc acid (5 ml). Hydroxylamino-O-

8- (3- Oxo- ﬁﬂt%ﬁx% a&d (ﬁ)i%ﬁ[v?'as %dc?‘ed and rJfP d?or)ﬁlh}s 1A1’i3er (a{n%PXJe-reaCUOn m13¥turh Qr0-purin

e-2;6-dio

8- (5 x0- Was axyredte] WitiPetliyl @2etath (B25mB): yllh)eoigaaxcdmr oy Washed wimfsydl\mwa;; ne-2,6
-dione (15 t.a 5 mM) and NOSO3H s added
and refl ux%gng e@ﬁgﬂeﬁovaﬁn@%& g {VSntr‘ﬁ%frfFlpg | yéPtﬁYBé’ag’%l %ée‘math i ce,
s@ NaHCO#pdwex vesemirifidd va & kilied bolimACMasd @S*Be®hed with brine, and dried over
MyS04. After concentration, the crude product was crystallized from

acetone/water. Yield (135 ng). Mass (ES+ 358). -36 ~ 2 MAY zoos WO
011 34604 PCT/US00/ 31100 Exanpl e 55 Example 29

sol ut on BBl B Gbuyniet diprppu-h-oiahrauraes. &iong 86 ol ).
37% 5 aqueous Iﬁtoa@ﬁhﬁkﬁmfd&m ¥62m@flin GHEE (TR Walhdi9PHNO, @Y TRO! | di ne
( %0 2 _q msu%tmgmuon was cooled to 0°C. 8-(2-Oxo-bicyclo[2.2.1]hept-7-y1)-1,3-dipropyl-3,7-
dihydro-purine-2,6-dione (173 mg) in CHCl; (3ml) was added. The resulting solution was
stirred at room temperature for 3 hrs. The reaction mixture was poured over ice and

-24 .




161 nmg) in EtOH (25 m) was heated at relux for 36 h. .The cool reaction
- mxture was concentrated in vacuo to give a solid that was dried in vacuo

- for 24 h (598 ng, 99%. ~H NWR (300 MHz, CDCI3); d 0.94.{coincident t, 6H},

1.64 (m 2H, 1.75 (m 4H), 1.78 (m 2H partially-obscyr@qy %69 (m 2H),
4.00 (M 44 Rd (5. 2H. 759 (s, 1 H: M 320 (M., 16 Exaipl e o6
8- (3- Hydr oXy-8-6xa- 6i cycl o[ 3. 2. 1] oct - 6-en- 3-yl ) - 1, 3- di prisgYlSP%IY0Gi hydr o- pu

L 52t pr oppEets PANSEIRA: oL e sccpis 003 by, T eombigec mes s
(Exanpl e 48)ed 082 M, filt6ed, mbtncéntraittiFTHADudE phodabt wakGuiifiv@sy added n- BuLi

(I.55 Min_h 165 .2 1 . The caolar. of the resulting yellow

m xture dé%cﬁg%aggﬁ?lgn%P?r%gq?eﬁcéwmqgﬁsﬁ%(f@l this tenperature for 0.5
h. A solution of 8-oxa-bicyclo[3.2.1]oct-6-en-3one (1.1 eq, 222 ng, 1.79
mm%) in THF (4 mM) was added via Sél‘in e over, a period of 20 m nutes. The
mxture was held at -78 C for 2-h a d to reach anbi ent tenperature
20 overni 2,6-Dloxv)1,3-8h80 anggg,tmet 1 e MASiHBalh kil oned n, sat ur at ed
ageuous N&%:I (20 ,ﬂ)) gﬁdﬁﬁt QAC (2831’?§H§”%W?ﬂﬁ}@ﬁégﬁsﬁaﬁgﬁéﬁﬁgb Xt ract ed
with Et oadllraseticaoid bangxl estarhi ned or ganic extracts were washed with

vacuor The resaty ono 8 azkityBols. Qb LD 3 o R S5O o1 11 ca
usi ng 5% KPaRe) WascaizeiryTHE (mband | mboffid BAH inlethar was dddedvatd réfwsal i di fi ed

t angi 5 9 fter ddolNF 3).. d Q: i nci dent t,
orY) T *Gavetitght TnoRex: dejhher dofiiyd ety VRS pu el e I Rokmms G “Dh ')

= 4.0, l4addefpaxtracied with gthyl apette (31x255ml).t Corfibied ektralt vidsrweshedlwith brirfs-a8d ( d,
2H, J = 3 , Sy . -37 WD 01/ 34604 Exanpl e 57
12 MAY 2o%rz?fdp|%cﬁ.u 50 '3?%058@?%%%%%%%Fﬁoedfﬁaffﬁf“%c?ﬁ%meg‘!%ﬁﬂl 151511), 3-d
i propyl - 3w takenyia 2 nled CHa€la 2 Beoroiaoetie adid bameyl estor (28 tlgPwadasd &1a safred

(met hoxy | ' | p ium.chl.oride (1,77 mml, 0.61 g) in PhMe (6
), s aqaey LEEERNEe SIRERE RE TR e o pie NP RGOS 1 3. 4B
m1p. The NeQH exiraged with ethplngetatei Theicradayoduet whs Meifitll oh G8i1EERELAL Ure for 30
mn. To t{)x%d(‘(?:{r%)?[iégﬁse4 s added 8-oxa-bicyclo[3.2.1]oct-6-en-3-o0ne
(Mann, J. e{ al, " J. em ~30c. Perkin Trans | 1992, 787) (1.61 mml, 0.200
g) as a solution.in PhMe (6 m ). The reaction was stirred overnight with
warmng to roomtenperature and thgg Bart-i ti oned between saturated NHACL
and Et ZO The aqueous was extracte 3¢t 20 and the conbined 10 organi c

extract s SaxsOeu2-ar4-hicgeld 31221 ]06t-8HE3-dipFdpil-3,0 h i tire B rfilith, Eliioed -(MS04) .
bet ration an%g@%%gt !&)?%1 tql | o_xe]g_ hy.flash colum ‘chrondt ography, eluting
wth an Et 20/ 7 OPad) %%ﬁ‘ﬁ% 7Vord of - 4iFraPYelsT-dilidrernymine 2. 6cdionen@78, 73% as
a yel | owrhg)quas donveited toshd product X189 mEY 8léwigtRMpSoedlré i B3hhgRoyON) R
(desired roﬂ%at%of 0.59 To a solution of
3- et hox;’ﬁr@f ene=8- oxa-bi cycl o[ 3. 2. 1] oct-6-ene (1.18 mmol, 15 0.18 g) in
THF (1.2 M) was added at roomtenperature 1IN HCl (1.2 m). The reaction
was stirred overnight at roomtenperature, then quenched with 5% NaHCO3 and
extracted with Et20. The conbi ned &EX#ERlEd2extracts were washed with 5%
N2§1C03, IscBsOxoaazaciiiceelo3\E0 L 1 4 Dl ¢ ation vi ded t he

¢ 2 ‘3 9 w)(mjg ’J'%{’lgtdl’%i’f‘yﬁ@wﬁ n nﬁ%?mﬂgxanes, | Z

title conpoun . 155 95% ,as an
vi sual i zat i onéj'(%gx‘('&'é"s"'gl;"%z'E)P(ziﬁhiﬂt'ﬁ'ﬂ')'b3@@r0%3§I70dibkao-|putiimm6dione

8- oxa- bi ¢}50!neg) vad corveréd BB roda gﬁép - 434 nnol . 0..060 ﬁ%%/n Et OH
(2.2 rri)@ t%@ enper at ur e V\ggs&gm 1 @é&cﬁéd@% FSPI%%@@ *AgzO
(0. 521 nﬁ&sﬁ . 22%- g). The reaction, which becane slightly warm was
stirred briskly 1h. The m xture was filtered on a pad of Celite, rinsing
the flask and cake with 1:1 EtOH/ H20. The filtrate was concentrated to
remove the bulk of the Et OH and the aqueous 25 residue extracted with Et20.
These extracts were discarded. The aqueous phase was acidified (pH 4) with
conc. HCO and extracted wth Et20. These extracts were washed with brine
and dried (MyS04). Filtration and evaporation provided the desired product
(0.0386 g, 58% as an oil that solidified on standing. By 1H NWR anal ysi s,
the endo isomer was not detected. ~H VR (300 MHz, CDCI3): 1.67 (br dd, 2H,
J =5.88, 13.7 Hz), 1.92 (ddd, 2H, 30 J.= 3.62, 11.6,13.7 Hz), 2.80 (tt,
1H, J = 5.88, 11.6 Hz), 4.78 (br s, 2H), 6.16 (s, 2H). To a solution of
8- oxa- bi cycl o[ 3. 2. 1] oct - 6- ene- 3-carboxylic acid (0.25 mmol, 0.0386 g), HATU
(0.25 mol, 0.0952 g), and 5, 6-di am no-1, 3-di propyl -1H pyrim dine-2,4 -38
WO 011 34604




~ 2 MAY 2004 PCT/ US00/ 31100 di one hydrochloride (Daly, J.W et al., J. Med.
- Chem, 1985, 28 (4), 487) (0.2S nmmmol, 0.0658 g) in DM (2.5 m) was added

i Pr2NEt (0.75 mol, 0.13 m). The reaction was stirred overni ght at room
tenperature. It was concentrated at the punp to renove DNF MAYh2804 esi due was
di ssolved in Et OAc and washed with 1N HCl, 5% NaHCO3, a’i)‘?:rﬂfsbd?s‘?xo%”d dried 5
(MyS04) . FYPOMat5PHn and evaporation fol | owed by flash colum

chromat ography, eluting with a THF/ CH2C12 gradi ent provi ded the desired
product (0.067 g, 74% as an oil thma-g' ified on standing. ~H NVR (300

(m 6t %)‘35‘9’5’985?9%‘”{%& Sy1g; dLB.)onH% Pigyaeo-gh incl2 - dlogk !42) L8172

2H), 6.18 (s, wao-b@yqﬁo[ééllﬂnqta@)n—Se;fa:boxyhc acid ethyl ester, prepared usmg the lit

1. 3 pr ofgrecans (4 GEELTI 200 PA0 Sed AR s il RO o,

in gO%Na®ﬂacQHI 23 n1) and MeCH (6.2 n1) was stlrred and refl uxed overnight.

The reaction e tur 0 renove
MeOH. The aque L%xor c?'cg‘ﬂggv\g el >e<'tr lcamt%ﬁ%@ and&?ﬂese E&kfrééts

| di tscar Sleg dla}'rltﬂﬁo%fmﬁﬂﬂ’ﬁﬁwﬁlgmsmh Emeqzsgp:hg)zm GHz(QMtz fnhthé prSsanomcr:]f I()j]E@I (t4a®a 2}) hend
extracted wi s wer ed Wi an
br i e and =8 sRcyevE by FrOR Gl oo s RRES eiferiE She g brefut

col um ch g%@&hg{hca%m}ﬂnng{;&mtﬂoh@ &ta@@Scam 2, provided the title
conmpound (0O 337 g, 58% as a beige solid. '"H NW (300 MHz, CDC13):

0.98-0.99 (m 6H), 162183(m6|—|) 2.14-7.25 (m 2H), 3.40-3.51 (m 1

H, 4.05-4:10 (m 4H), 4.86 (br s 20 Exanple 58

mgl@325 (S 2H)
8- (8-Oxa-bicyclo[3.2.1]oct- 32y prop di hydro-pnrine-2, 6-di one
To a sol uiixa$-@fHydroxy-bicyclo[3 1]0ct-8-yl)-l3 dlpropyl317-dlhydro-purme-2 6-dione -

8- (8- Oxa- bi cyckof %)x% bl&y‘afbb@n%efﬁ %Jl 3 dlpx%pﬂlﬂ-emydlro%uﬁnéialaydilm (30 me)
purine-2, 6-di one (Ex MeOH

added 10%was d@vcﬁwd(lsé%%@}n gﬁtsl N%Eé‘ﬁr(%%@gl wgadé%ﬁ%h%ﬁemogtar ‘5 rceadld%or i skly
ung er H2 Q#@&ﬁpé Biin. the rIAeaoM weﬁch\e@mﬂv&a&&raﬁ&eﬁd%ea gmgmyu itagnd the

e rinse [ tration and evaporation fol purification

by PLC, errhcpmgmmlayhrwaqdr@dewmmmazd cencenrardd 'Ehﬁémdpmt?élueté istHreiof 0. 010

3 0a2. 07 °bah WS A rsplitid y iebs 0801 ) M B (-

4H), 4. 50 Exhmpls 3480Emid)§- (38H91rq>brblsycltdw 2.1]®98-yD):- 1t3 ﬂmrmmzmwdvmmemsm

PCT/ US00/ 0

1, 3-Dipr oésj/ﬁlé) (t e raﬁygochl ?Sﬁ% -35,1)7-di hydr o- puri ne- 2, 6-di one. A
sus@ension of 1, 3-di propyl - 3 9 dihydro purine-2,6-dione (1.0 g, 4.2 mmol)
and PPTS (0.42 mml 106 nmg) in 3, 4Ed1 " !gggpyran (15 M) and CHC13 (5 nt) .
was stirred at room5 t enperature ia - The solvent was renoved in
vacuo to G-2s-Diopail 3-diptdpyh2,36)7-ttinhpd rovi-parinshyh-bicyclo[33-Elctt22-enex8hed wit h
water (2 x é % i rled (Na2S04), filtered and concentrated in vacuo to

gi ve a whicPPosgqarid o o' 890y, Ms: 343 (M. Exanple 60 10

3- (2, 6- D oxo- 1nde a1sqjummgdfam)&;-ﬁpy?cld[ﬁ;ﬂrl@dmyahed-c’akboxylic acid ethyl ester (100 mg), -

B sty el Yo e prosrtiny o boreadis Sdp ik ESO 2T G HAR %Y%éﬁﬁoﬁcthuL.
(1.8 Mi nvhsmdwaropimszrmsbmen af EDA 0.3 @i, 2i¢1).i Pricfshttiod nfittunawis, stiledB6 ) in

T (28 T g ot At Qligoh N LR Y5 200 A il Sl TO TS

di propyl - Gmbdodchadny ¢z 1@ﬁug)amﬂ%raﬂokhe836nﬂnbwdswmammﬁnmhwwas(qﬁmme 52)

2.78 mmol , 9 i THF (35 . After stjrring ano h at -78C, a
gol ution (yfl 9%%192:1 'Hle reactlon mlxture was takenmed'lyl acetate, was ede w1tl;L water, brine,

30 and dried over MgSO,4. The solvent was removed under reduced pressure, the crude product.

was taken to next step without further purification.
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bi cycl 0(3.2.1] oct-6-en-3-one (Mann,1. et al., J. Chem Soc. Perkin Trans

.~ 11992, 787) (2.78 mmol, 0.345 g) in THF (5 m) was, added The reaction was

- stirred overnight with warm ng to room tenperature. V\qihg‘ﬁmed by
addition of saturated NH4Cl and extracted with 20 Et OAC ned

organi ¢ exwoaghssower e washed with saturated NHACL, H20 aidqhpdii§e and dried

(MgSO4). Filtration and evaporation followed by flash col um

broduct (o, 55 4 pspadoll 4 KRRy BN TIT R B B8 6T 06 (agag .

343.05 ( 1@1aﬁﬁgoma¢1bHCL(t26bmngPh3 (15 mg), Pd(OAc), (7 mg) DIEA (194 mg) were added

8- ( 3- hydr gl-6;en 1, 3.di prop
(tet rahyd%%ﬁa% %ﬂg{hﬁggaggtﬁeﬁﬁéﬂrog %Wdﬁéa ?‘0%%8%%'&5 of@rlg@gn%q%de f@' 050 g)
and Et 3N (ldayla‘hmsfoll;moﬁ)wiﬁcomai to moma@hbd;ammhauummmwr adetiffe, \goamdgg?mgubglged
rom u 0 over. 30 min. To the reaction was then added P 2
%23 m"nﬁﬁ&%l %%%“@‘%&Eﬁd’ ves NeSD« J he sYventiyey reppoyatgmgsr redused pregsare, 81§ was
stl rred ovrE&p@Hhctatastdkeimol RADRIpAitHo8t MRARG huRn&tiat.i ¢ at nosphere of CO. The
conpl eted reac IOH°§€F€I f.)uenched by the addition of concentrated 30 NH40H,

diluted with frpm)step 2avps criligedyin IIOH (18 mib 1N ES 5d) under refte

bi phasi ¢ d¥drii mt AMRSodHAP & RbMAderRftth A c. The
conbi ned orgatgl i Qg l\ég?e a/ashed t3/\/|t tElee’Ie-lthél, saﬁ?ﬁ&g‘fﬁ%{méﬁgg&gﬁd bri ne,
and dri edPreryEsoagidified pith AN i, %ﬁﬁﬂatedwahsolde@mvacz@mﬂmwna@a@tfeslloo WO
014034604 QMR withibRife Biditied M5 (ESP+)
tsoi\(/))3 563. 13 éM+H 2800 . 579%{3@% Cg %HEF%"Q%‘Q‘% ﬁ‘e%ﬁ‘pdgg"“gd“"tg‘%g

3-[ 2, 6- di BBeie OBSHH%FQJBW~Y1°€469m§hMaS@|6@$ A872-yl1)-2,3,6,7

t et rahydr Bkn3P2 5l ~ 4l.ac ane- 6, ?- di car boxy
lic acid Ex;n?prr%t:;?\ﬁ/ Qegt%cr”é) Mgé)g%?%xﬂeggﬁx%ﬁiﬁu% %Jyglc-ﬁﬁzawba-l (6 M) was
added 1N bierelqi32ddesy3iene ?ﬁérbp&}dmtamdmﬂwhsmtMasaa@ESzim&)oom temperature 3d and
then concentrated to dryness. The residue was purified by PLC on a | mm

| ayer, eluting with 20% THF/CHzCI z, providing the title conpound (0.0l 62 g,
58% . ~3C NVR (100 MHz, CDO 3): | EM 11.50 (q), 21.72 (t), 21.75

()" el uiiin. 5 Belbbarin Shsiebyn et Shuorinndd 31

173. 36 (sc)arbt‘:iyhcrm@ 61 8-(3-Hy d roxy-6,7-b is-hydroxym et hyl -8-0x a-bicycl
0[3.21 OCtSZC%Fbel})xJ‘-’l %-cﬁiprgpﬁ}}ylwJ 6;;'tetrah)(r:i XQIEO 'llef —)Q?blcyé%oﬂ » gct 5-er;|¢;9 a

sol ution

3-[2, 6- dlaambox}'l%s ghipfExpmble 29) was hydfogeiadgaisag- Pzif@lrbcﬂz};l Jediatd! MlaksAiEgUr o- 1H
p%l n- 8- 3518]9 3- hydr oxy- 8- oxa- bi cycl o[ 3. 2. 1] oct ane- 6, 7-di car boxyl i c acid
di‘rret hyl }er (Exanmpl e 53) (0.060 nmml, 0.030 g) in THF (3m) was added a
sol ution of LiBH4 (2M 0.050 m ). The reaction was stirred at room
tenperature 3d. It was then carefull uepgched by addition of 1IN HCO and
extracted with Et OAc. The conbi ned—éé@&ﬁ-i—g 20 extracts were washed with

sat ur at e®- M@&c{clﬂsx)l]a&d ﬁy-lﬁelgp@pyll -3 7ideel drbApRPihk-2,6=liche at i on and

evaporation p re t (0.028 an.oil

(ESP+, 60V): %‘?ﬂ%ﬁ mg(;o%mgﬁg’? %g(wppkegg%q‘l-ﬂi{%@néb&( B3 m%z)zs 08
(25)0% had heassdltmtdﬂun ooérmght The next day,, after cooling to room temperature, poured

8- ( 3- hydr oxy.- 6, 7-bi.s g}lg t hyl - 8- oxa-bi cycl o[ 3. 2. 1Joct-3-yl ) -

05 i o G5 Rl e i G, gt e et bt iied 9Melied. 059
mol ) 0. @3& NSO Fterel, donbhitfatdbid rusbifidh bn VRS2, 29RA331 Mg E‘q\aaésO(E%*m) The
reaction s stirred at roomterrperature overni ght and t'hen cohcentrated to
dryness. 330 resi due was. purified by reverse phase HPLC, providing the
title conpound (0.0024 g, 10% . Ms (ESP+;, 60V): 423.15 (M+H) 1009 ; M5
(ESP-, 60V): 421.01 (MH 100% -4l WD 01/ 34604 Exanple 62 ~ z MAY
200g PGTI US00/ 31100

4- (2, 6-Di oxo-1, 3-di propyl -2, 3,6, 7-tetrahydro- 1H puri n- 8-yl )-bi cycl o-[ 3. 2. 1]
oct ane-1
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carboxylic acid Using the procedure described in Exanple 50, 4-oxo-bicyclo
v [3.2.1 ] octane-1 5 carboxylic acid ethyl ester (Kraus, W, et aL Liebigs

- Ann. Chem 1981, 10, 1826; Kraus, W, et al. Tetrahedron Lett. 1978; 445;
Filippini, M-H et al. J. Og. Chem 1995 b0, 6872) (6.2MAm¥ 1.21 g)
was converéﬁq) ég)@ {he desired product. Flash .chronatogragipfysgdidgng W th
10% Et 20/ h Ras provi ded pure product (0.96 g, 69% as. a liquid (mxture
of E/Z isonmers). ~3C NWR (100 MHz, 1 18 14.31 (q), 19.15 (t), 22.97 (t),
23.61 (t), 23.91 (t), 29.97 (t), | t), 32.04 (t), 32.36 (t), 34.61
(t), 34. 8§(ég-iyd rowy-Bikyélb(B.2. ljé’ntlﬁylf l,}vdllﬂep)ﬁ& %-8ihydeCpuiihet5§-dime. 77 (s),
59.63 (Q) 69 (t), .121. (s) [1; 44 (i)j,eégﬂ. 18 d)’%iss'{llg%é})’
177.60 (s), 178 xesty cycighi-hglopthdsy IM TPy 3 d elRrdr 5B "ORp

4- met-hoxy Bmg) ih MRS G - TR @em&tvﬁs ifidd &y FPLCest er
(3.84 m%%\ég@a%sm\%giﬁggr%erg)d tothe 1 deslihr ed pr o%ct (% 81 g, | 00%.
TLG sil i cé(xelQO'%nEl ZMFSSr{Eﬁam% 20% PMA Et OH vi sual i zation) Rf (desired
product) 0.29. To an ice-cold solution of

4-f or nyl -b| cycl o[ 3.2.1] oct ane- 1-carboxylic acid ethyl ester (3.85 mol,

0.81 g) was added slowy Jones reagExample3% N 1.43 ni). The reaction was

i 1 ut o ek EsgRaRG Futthpra it ch R BURRAEs R BRI BN T 1

wer e washaghlotié Beiti20) brine, and dried (MyS 04). Filtration and evaporation

Dot “and cquabSF PRl S8R TR s e ooty 2Bk 00 )

21. 07 (1) me?Eak8Bin( CHCI;2SmBOT this soBition Medrim’s3&idET8 (ufg), pipe@dide ({&mpy) 33. 39

39 38 (5) %eéﬁga?daefﬂd%ea%% iy e 70 eplady ool 6 3dom oblingdy

Usi ng t hegpited Gt rcﬂlyﬁ&%ﬁtd, eshed Wit NCIesabNaHSOg bribe, abd dyied. OTi®. sRlvént

octane-1,4 dicar i 1-et - (0. nmol 0 S reacted
o o s rrrmyed WAl OB PrassiEe e e ooy e SR n P s led'BS (525,
mmdl, 0. §3° )NMRB?)iﬂgﬂ&aﬁhﬂedwmﬁdu@WWﬁbd {d.13min,, Tnma@noaswaa m xture of
axial and equatoria

. 30 456. 95 (M- 435. 00
(MrH, 89 Ylilgedwith INAIG) extragigd O‘S‘hegtyg%/%em‘etﬁa"ﬁaf&a’w& ‘HFB‘H%Sd‘U?Sga ‘h‘é@ﬁ F{?‘%ed in
Exanmpl e 5Qred over MgSO4, and concentrated The residue was taken up in THF (Sml) and 4N HCl €
4- (6-am no- 2, 4- di oxo- -dlprop 4tetrah dr

o-pyLyim di car banoyl
) - bi cycl opd) ’Easlad}i%i“%ilrﬁéni E“érllﬂiﬂgx/yﬁec"e%f’@f’ﬂmé’itﬁrﬁl asﬁ’éu'yc ef?”‘mﬂﬁfﬂ& ‘X%
011 34604 RGdhehWrBbrdé, 1 cBifdefitratéd). ﬁfécmaelprodﬁct&fz‘asg»hnﬂ%bymuer vexdd (6 t he
title conpound. F|lash chromatography eluting with 95:S:0.1 CHZC12~/ AcCH
prafi ded pdtMass ESpafBtion of the axial (first band, 0.032 g) arid
equat orial (second band, 0.05S'g) isoners. M5 (ESP+, 60V): (axial isomner)
389.12 (M+H, 100%, 343.11 (15%; (equatorial isomer) 389.12 (MtH, 100%,
347.0S (8% 5 Exanple 63 4-(2, 6- Di ok3ample4di nropyl -2, 3,6, 7-t et rahydro- | H
purin-8-ylg __ ; rlgaﬁﬁhmcﬁmmnof
4- 0x0- bi cy2 le g‘ml]y!)%léﬁg c%lgoggﬁftﬁ?:lsg?:]mg)t}]y ﬁestt)erpy( K’?aug* W, 10 et
al . Liebi gmrmn-riﬁdlem, cywnumbw@smuowmgcaw et al. Tetrahedron Lett.

445: Fil J 8Purin®. 51
rm%? 0. 100 I)lrlgll’gll @#“%fgi‘nﬁ“amyd% - s altS 136ﬂdlhg M n él'lHF 0.56
Af t er2,6-diomst (60 TTin GHGh (i0imb atd° OPmed agded NIWBPIWVI-GWW g) in THF
1 m dd
§enpe3 at o Pistig (00 H5 NiRORELBE (6Bl uhd BOATS AN et BadE Wl { 00T,
resi due putiiréd mdmbgmpmatsagmmighbu'@kﬂ rexpday, e re:apﬂlq’ft\étawend@ﬂt}’{lﬂwﬂ% th
gt 08‘8{, /()CHZ Clé:(ﬂeg v‘na{ﬁq'i\a#ﬂbp riRaqhdls tdybd S GasREPVIRIBHLOF , At @ostat (0. 15
4- 8oifl uorlmeonaamubd wm;aledvyyadetaq(élﬂﬁ iR whltedtwith ine, dricshovsoeSOs, andi d

ethyl ester (0O.46 dj.am no K

pyri m di n&oB* ﬂ“ﬁ?do;ﬁ'DﬁWCS L%r“?aaghf'ﬂ?ds@r%fﬁ%"r‘%“ GI%}?S?% qérléR@tM?sé. 92
mol , 0. 1QEgﬂ1)Dlv?:Pd(OAc)2 (0.02 mmol, 20 0.0046 g) and Ph3P (0.035 mol

0. 0092 g) in m) was saturated with CO bubbled in toma lecture
bottle over 30 min. The reaction was t-#8n stirred and heated 6h at 100C
under a static atnosphere of CO The DWF was renoved at the punp. The

resi due was dissolved in Et OAc, washed with 1N HC, saturated NaHC03, H20,
and brine and dried (MyS04). Filtration and evaporation followed by flash
chromat ography, eluting with 10% 25 THF/ CH2C12 provi ded pure desired
product (0.054 g, 27% as an oil. M5 (ESP+, 60V): 455.16 (M+Na, 13%, 433.1
{MtH, 15%, 439.15 (27%, 182.93 (100% .




Usi ng the procedure described in Exanpl e 50,

. 4- (6-am no- 2, 4-di oxo-1, 3-di propyl 1, 2, 3, 4-t et r ahydr o- pyr| IM‘% -yl car banoyl
- )-bicyclo[3.2.1 Joct-3-ene-1-carboxylic acid ethyl ester ( 0. 054
g) was conW&rai8d%o the title conpound. Pure materi al (OPOUES_OOQHO(BO 6.5%
was obtai ned by reverse phase HPLC. M5 (ESP+, 60V): 387.06 (M+H, 100% . -
43 ~,  Exhihyle2TR: M2C61DM604B-cEmpyiL233 ﬁZd»tetrahyd:o-lH-punn— -yb)-

1,3-D - 2: vl -2, 6-di

A Cebor Bmbts BRI didily B VHUESTRRNY 5.7 5% e
(1.0 g, 4.Exanprl QObaEQS{PDSn(tEyl&RinmEﬂiylan&Qﬁ-br@aloBm ﬁ]oét-:-:dylylydr@msﬁﬁry,j. 15
nil) and CHO 3 2 s stirred at 5 room Lerrpggvature for 48 h. The

sol vent vvé%hyfl%m frdipRex Fempauny With tgﬂﬁtgp%ce%zpqx (&Erp-diypigh3- blectd-ssol ved

| SH2CL2 ypsopyILly.)t-pleinets, £iokk ) Medd §d43(1wa2804> filtered and
concentr at ed in vacug to white soli 89% . 343 (MHO) .

Exanpl e 65xawplEccxtoht-Ftr lﬁérll’%@?]‘o@élsz i’iséﬂéetmhéfifag&z’%&rmg the structures
| ndi cat ed piceiblid, 1oct-E91 AR 2 085G 1€ AP A Pestdel Botfoui iR Bifdfo-r At and

human aden A~ receptors and urran adénosi ne AZa receptors were
determ ne@cﬁ@@ellddll\ﬂﬁ“@stﬁ@ foll ow ng bi ndi ng assay pr ot ocol The ratio

A2~ A, Wagiyahsie 408! @g ﬁioe&onﬁ&tﬁucgaafs 2&%&@%&?3%@: g;a M@EPES

wer e purchased from rna (St ure medi um
and0 f et al 2ifodipnes cEBP \Méﬂletﬂﬁml‘eﬁaﬂé@dclfdr Mwﬂ@é@% fe Technol ogl es

(Ga'therSl@AE:PFIeM@E)S(ﬁ”MI belinb SidFerdis. 1 168 @8% ﬁfj ?& E’&uﬁh 5 62nd

Costar 12-we culture at es re purc ’gﬁ PA) .
[ ~H] CPX vvdsmgmomaw@djwfth mﬁmtcmm%@&donmcl ear Research Products

Bost hased
1£r gfn (I\)/gdi g? aeh le(%8 @ﬁ@éﬁ'}# elng{ﬂ'cﬁ'{'l e con)gb lgcgq[ggqlchﬁw-gg?pg ggulr-lgnﬁ'sg
sol ution vdn:sdroélp’&ﬁnnﬂl%@hq, cémpbunitl/waih, trifludvo- aﬁdné?aﬁﬂzM@s@EB |4M)I\/gSO4 0.49 nmv
Na2HP04, . d nd nmb
or Ehar at 1 Biea® K EE G aabolit S ER R BRius PIIS ST Bedapt O cora
cort ex i sdihgdregufinettdiesh bommuht suith néfihor@hcetic 4¢ids Mass (Bﬂ* 673)ormgen| zed in
buf f A E S t, th prot
i bi t or EXPRIE BUF R ChER i Rd twrehe i eRe ok o o O
aproti ni nblcmqi{sIZaIt]oal-Saylahﬂne]Jﬁlhjill}mﬂétamHbeoﬁﬁBﬁﬂd Witly eifludto-2detiOéid XMassf or 20

mn. Pell AJEr e resuspended and washed twice with buffer'HE ( 10 mM
Na- HEPES, MM EDTA, pH 7.4, plus protease inhibitors). Final pellets

WeIE resusﬁmﬂemn 8- [H(F-DanethfBmBb R mnﬁ@ctlwctdps iQ%cé \‘MW])-I SdfRanR3and

pr ot ease |nh| bltors d frozen in, all guot s at C. rotel n concentrations
vere measfhEopuTRe2, é&'ﬁr%ﬂ"éﬁ"ﬁ“ Pﬂ(‘%"@'?‘l’?’éﬁ@é) Masg(ES" 44830 011 34604 12

MAY 200 P@,&@l@@@ mlsl-demnnALleBaswmxﬁﬁo) vibyeRm A1) RESHIS] MigrgHeBror CDNA
was obt ai n ydro ¥)unne-2 6-dione; compound with trifluoro-acetic acid. Mass (ES* 487)
Example 40k: 8-[8-(3-Imidazol-1-yl-propylamino)-bicyclo[3.2.1]oct-3-y1}-1,3-dipropyl-3,7-
25 dihydro-purine-2,6-dione; compound with trifluoro-acetic acid. Mass (ES* 468)
Example 401: 8-{8-[3-(2-Oxo-pyrrolidin-1 -yl)-propylamino] -bicyclo[3.2.1]oct-3-yl}-1,3-
dipr_opyl-3,7-dihydro-purinc-2,_6-dione; compound with trifluoro-acetic acid. Mass (ES” 468)
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PCR and subcl oned into pcDNA3. | (Invitrogen). Stable transfection of
* CHO Kl cells was perforned using LI POFECTAM NE- PLUS (G BCO- BRL) and

- colonies were selected in 1 ngJm G418, and screened using radioligand
bi ndi ng assays. For menbrane preparations, 5 CHO KL cellqsp %9% as
nonol ayers in conplete nedia (F12+10%-CS+l ng/ M (418) were was in PBS
and har vesVOPP#%%uf fer A suppl enented with protease i nHiGTYEYRICe| | s were
honogeni zed, centrifuged, and washed twi ce with buffer HE as descri bed
above. Final pellets were stored inExdmplet s at -80C. Radi ol i gand bi nding

SR e R i v S s U S R T

concent r adiomas of conpeting |igands were incubated in triplicates in 0.1 m

buffer HE pl us ] | Il nosi_ne deam.n or. h_a 1, C.

Radi ol i gand [-ﬂ!}ﬁ,ﬁ%@@‘?{éﬁﬂQ@Y%gfe#;&enﬁ-rpgfﬁolﬂﬁf?ﬁﬁ@af’wﬁ’gﬁ%’gﬁ% @a@ﬁb?‘.‘: I nM) was
useq fo(rj CHHON (R0 indnwhs addéc?@sbasis)ﬁyﬁﬂ BMOm%orgmmmpidxﬁcd&dhhﬂCHst&g ) Wag ]
measured in_the L0 ~M.B&X,719. Bi ndin ssays were jermnate y
(1t rat s oft Guein AL e g repstion sty v i ¥ it Bhonsiens o

?a_r vesH tC Ie 'to xﬁbﬂ?tt?hﬁefgﬁfee 5%‘HmC|cts hhf\@%éﬁhéﬁeﬂebﬁd o réflint for Qﬁnﬁﬁ).:c dodl@% oM

ris- . P .4 and 5 .at ‘4C. Filter nsferred to a
vi al , andr%ﬁﬂteﬁ’Pe’éaB‘Fﬁ?‘il‘fq‘}\ga‘Fl\{l%bﬁE%Bﬁqat%ti"f“}seéi‘ﬂﬁ @gﬁggFW#éﬁbﬁwnmnadded.
Radi oact i gfiddy TMRSobettRderhdved ulik edGeed Ireaausé) ey crudOvaSRddel Bp $n &hylehdrdi Ng
data For Kr Deter ?%ons: Conpeti tion bindi n% data were fit to a

si Wyl e- si Slet‘c%i(-mﬂ“%g £Y0 mg)vas addedethe mixthes Wasihsatsdde apfhpalday CfoRlsdme usof f
equat i on mﬁam%e}ngé%éﬁhw Yok etfiSackta OwdsBe S Rt Whidh, Brils, aN@UHES Aftqm | Cso

val ues, ere K is the amty constant for the conpeting ligand, [I] is the
concent r atdngentestion the oryds pradyef; ves ipyrfied onsiivareeive 18B& affinity 25 constant
for theradiol-l—}g:arg}' %eBit ks Bten FOFHPRAD RS [0 eI cTel ta were
presented as % of ?%%cgﬁsngéggil%%ﬁg ng Q’? 1&[%%}?'(%%’&1?%?% r?prgﬁnd: %
of total amidgated Sb%‘l?ﬂfq\/em&hhdmtfglexﬁdah coolgdtapfoomdempsritng, conptated) t ot al

S ific bipdldgin 1Rasel ] YAl o)! rat A~
K?Bf/al ues%@ﬁ\%\een 6 47 a%ﬁgﬁﬁﬁf{drﬁjﬁn&%a %%F%@?g‘gﬁﬁ%#%g&gnd 1000
nM and hbrinencongentiatedyal ues bet ween 18 and - 45 12 MaY 200 PCTI USO0I 31100
WO 011'34604 1 f one ha ~ i os of
at | east 8, rmog%eq’ggdedg%\%?rﬁ%%gg (IgétgﬁngZ%ggéﬁ?ﬁdg#&rﬁ %?edr}glglr]géﬁ{esﬁl%lﬁﬁgﬁ’ 100,
and at | cRERA iwrecthylere ditoridh and QOlzed EsingHQH 86l-BrON watemat i ve Assay

Met hodol o&%sk@éqdﬁl s See Exanple 65. Cell Culture CHO cells stably
expressi ng e reconbi nant human A~AdoR (CHO Ai AdoR cells) 10 were prepared
as20descri bed (Kol lias-Barker et al., J. Pharma. Exp. Ther. 281(2), 761,
1997) and cultured as for CHO WI d.cel Ils CHO cells were cultured as

nonol ayers on plastic dishes in Ha = medi um suppl enented with 10%
fetal bovj3AR,6sBionodl,3idiprapyp28i67-tekiahy @oalil-phdhh-Pyl)dicye(Dh2foic:84 N a

hum di fi eq at nlr]ysg er eckpf 5% COz/ 95% air at 37C. The density of [3H] CPX

bi ndi ng sy pRIngR cells was 26 2 (n=4) fnol/ng protein. Cells 15 were
subcul tured t B4R 6MRiekd-y,3afifrepyl- 23 G T-remhydrod Hapnrih-8d)-bldydlo[32. Ja2t8-My2+- f r ee
H Esugg];;laegu%g]-g&alé acsld gtglyf'gs{c? xar-g;])fee a)d\la_vfasf }?yrd?o%zeglugiggﬁN%O% A AdoR cel I s

MeOH/THF. Mass (ES* 418)

Example 43
Exo-3-(2,6-Dioxo-1,3-dipropyl-2,3,6,7-tetrahydro-1H-purin-8-yl)-8-aza-
30 bicyclo[3.2.1Joctane-8-carboxylic acid ethyl ester
3-(2,6-Dioxo-1,3-dipropyl-2,3,6,7-tetrahydro-1H-purin-8-yl)-8-aza-bicyclo[3.2.1]oct-
2-ene-8-carboxylic acid ethyl ester was hydrogenated using 10% Pd/C in MeQH. 1:3
-30-



for experiments, 'and all results were confirnmed with cells fromtwo or
v three clones. The density of A AdoRs in these cells was 4000-8000 fnol/ng

protein, as determ ned by assay of [3H ] CPX spee-ific bi gdi ng. 20
Radi ol i gand Bi ndine CHO cells grown on 150 mm cul ture di égmem rinsed

wi t h HEPES\WWiffERd Hank's solution, then removed with apgpibeensfogPer and
honogeni zed 1 n ice-cold 50 MM Tris HCl, pH 7.4. Cell nenbranes were

mnutes. TEREREPAReA LRk SPBEIRL SeBl BRIR R L5

buf f er andiseaat rMisagESlttjﬂ) The f| nal pellet was resuspended in a snall

nt i1 used PG AL R0 BTdient A donsl Suhd ettt o G col |

menbr anes, bidRdo[9e. labdmmw&&ylmmwsmérs pg protein) were incubated for 2
hours at 25C with 0.15-20 nM [ 3H] CPX and adenosi ne deamnase (2 Um) in
100 pI of 50 MM Tris-HC, pH 7.4. Incubations were 30 term nated by
dilution with 4 ml of ice-cold 50 m#Dkihe44Cl buffer and inmediate

col l ection of nmenbranes onto glass-fiber Tilters (Schleicher and Schuell,

Keene, NHErgo-§4&-aambigyrlo3. 1]9#-—’( A)-d3alipropykd, Yﬁéwﬂwpgrlnm)G-dlﬁnb;t ers were

washed quig Hl%umr“qﬁ, ttrlfﬁ%ﬁma%@ic a0 01134604 12 MAY 2~~ PCTI US00131100 with
i ce-cold buffier to renmove un oun radi oligand. Filter discs containing

trapped nenbr arfeBi¥eER§Eradi(deiRjeed], dinzonyl-2.3 6F-temabydro 1 1$4pusini8agtl)-8er se BD

(Fiygher), r B t d cintillation

Coulter)  FARYyEBIBbaR Lt Yo e EdUAN s £ B 8ol b ShtaR:

i ncubat ed Zitﬁdésfcqhb’@édw-a% az&bicmldfﬁ’? Mmmwdyh@amd]ethym%at i on

buffer. i [ din the resence

of I 01.M ?%gwg%%llfhllggg g‘ﬁfiﬁ rad| aglafiggélnagg ?cﬁag TAZA

agt ermin ]tcacfot)% kmbMCQHt(B ) wmmtded:arfd t@kebmpah ethyl facetate { W?Shbd lmﬁld;atrigaHCOLf
nspeci fi ear an . ncrease o

[ 3H] CPX covgaéen{ rati on "FE aé%)d”a%i{ga sg\i\d%‘!fdgov rMéS P, S‘r?dtagét ed

congentr atqomeno“&tct[ mby H@Lﬂ:cErxdensamer ridadsIoBS*aﬂS) niti es of antagoni.sts of

A~AdoRs f _ sse cells i ndi ng of

2 nM[3H| g&m %%ﬁe@ér% ence ?[%?rlﬁafgsﬁg)ﬁ Béoﬁ?'lr%(?'d %?uréﬂ'l’f%tgonl st was

measur ed. d&\ideqcmt;munﬁwﬂbﬁfhmfd-ammicarm&xéoh&@ms (B8*pd6pr ot ei n), [ 3H] CPX,

antagonist (0.1 nM-100 uM, and adenosi ne deam nase {2 Unm) were

i ncubated for 3 hours at 25C ~in 200 p.I of 50 mM Tris-HO buffer (pH 7.4).
Assays were . 15 term nated as descrﬁjx@geabove Dat a Anal ysi s Bi ndi ng

araneters (i, e... B , Cd; . K, and H Il cqgeffjcients

ol ot ned PP REL SRoY LEme e Ao dRLP Yt S YO bgy lntoea- Harkullo

(FI sev: er -p@i-%iafﬂe)z-carhh@hc @Eifit béin HEiflRFé-gcetROaRIDI tegOA~~/,§\ ratios

of at | east : nu were gre an and sonme were
greater than 166?'(%]%@?""%’3@ 5 7t't°F§hyg-6’ ﬁé‘%ﬂﬂ%ﬁi}"&‘&ﬂcl‘?ﬁ%”ﬂﬁrq e the

i nvent i on apsjnbm Plearboxylie deidinedign e 4K QRpIVEGd) \ﬁabﬁf(ﬁﬁtyééd ®ith d@$ROHPL i ON
t her eof , 0l-Qg ﬁﬁscrlptlon is intended to illustrate and not 25
limt the‘% Evgx?s('{Eﬁ4 vention, which is defined by the scope of the
appsnded clains. O her aspects, advantages, and nodifications are within

t he scope- of the follow ng clainms. -47
Example 46

8-(8-Amino-bicy¢lo[3 2.1Joct-3-yl)-1,3-dipropyl-3,7-dihydro-purine-2,6-dione;
compound with trifluoroe-acetic acid
8-(8-Allylamino-bicyclo[3.2.1]oct-3-y1)-1,3- d1propyl 3,7-dihydro-purine-2,6-dione
30 was hydrogenated in MeOH/HOAc in presence of Pd/C under 60 psi of Hj for 8 hrs.
Catalyst was filtered and concentrated. The crude product (mixture of two compounds) was
purified by HPLC.
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WO 011 34604 What is clained is: 1 2 1. A conpound conprising the fornula:
» 12 MAY 2pp~r PCTI US00131 100 -R~ 3 456 7 8 9 10 wherein RL and R2,

i ndependent|ly, are selected fromthe group consisting of a) hydrogen; b)

al kyl') al kenyl of not less than 3 carbons, and al kynyl df2 M pogss than 3

carbons; Wagy@iskeok he al kyl, al kenyl, or alkynyl is eithegcraississd t uted or
functionalized with one or two substituents selected fromthe group

consi sti ngyahy 19)4@5 @>sym1pﬁ4p§1os<¢s»p J14¥ino- @icm[%@'q@& ﬁg{[l)gdr ’g.gihgp?yl Ry Bohy| i no:

het er ocyc yl, acyl am no, “al kyl'sulfonyl anf no

and 11 c) d@nyICOMG%WMﬁHP@&CQH%CI MasRES' 402. bi cyclic or tricyclic group
selected fromthe group consisting of: ", \ ~NO O NI, 1.) NNR NN 1 13
'~ ~s~ Nla - 48 i 2 MAY 2004 WD 01134604 PtrT | USOO 31100 15 wherein

the bicyclic or tricyclic group is Bxampdedlinsubstituted or functionalized
w th one r elect f rom nsi ng of 1 ~
(a) al kyl ?{'Ql]"ﬁ?ﬁ"j‘l"el B’?élry&?ﬁf‘ﬁfﬁmréw Wé'”&r%fbgéfq R L kynyl
are eit heﬁcehcgcidnsubst | tut ed or functionalized with one or mor e
substituents s 1 Si f  al kox :

al koxycar bonyIf ﬁ(&%’/ ’ﬁf%?ﬁg%g’g’lgﬂ%%‘#ﬁc}ﬁ 'f& %fxsz‘eér%ﬂﬁsfrs- -

di al kyl an/ipealdnéd md)wyx:doywaieayd e bivduct by eifixing iRMeOUa thel présRlce of IN

ﬁre%”e?glz;gwarﬁgg‘?r%aﬁnrﬂ# @m@beELT lagltmeﬁoalziyl ani no, al kenyl ami no,

al fgoxycar bonyl , al koxycarbonyl, 24 al koxycar bonyl al kyl am no,
al koxycar bonyl am' noacyl oxy, 25 al koxycarbonyl am noal kyl am no, al kyl am no,
am no, am noacyl oxy, carbonyl, 26 AExampie 48 koxy, RS-al kyl am no,

di al kyl ang @ nghydx@m ﬂ.@myhs&wq@}quwém Y1 B FroBFE Y MhiR ak Y. bRk pg,e- hy dr oxy,
phosphat e, "substi tuted
dione
Trans 8-Oxo-bicyclo[3.2.1]octane-3-carboxylic acid ethyl ester was synthesized
15 followed the procedural written in J. Org. Chem. 1969, Vol. 34, page 1225-1229.

The above ketone (6.55g, 33 mmol), toluenesulfonic acid monohydrate (0.63g, 3
mmol), and ethylene glycol (20 ml) in toluene (100 ml) were refluxed using a Dean-Stark
trap for the azeotropic elimination. of water. After 8 h, the mixture was cooled down and
washed with sodium bicarbonate, dried over magnesium Sulfatc, and concentrated down to

20 get the correspohdent ketal as trans isomer (7.26 g crude).

The above trans-ketal was treated with ll'N NaOH in methanol at 50°C ovemnight.
Methanol was evaporated off under vacuum, acidified with 2N HCl (ice cold), and extracted
with ethyl acetate. Ethyl acetate was evaporated off to get 6.42 g cis- 8-Oxo-
bicyclo[3.2.1]octane-3-carboxylic acid with the carbonyl group protected as Ketal form. _

25 The above cis-acid (6.42 g, 30 mmol), 5,6-Diamino-1,3-dipropyl-1H-pyrimidine-2,4-
dione, hydrochloride salt (10.34 g, 39 mmol), 5,6-Diamino-1,3-dipropyl-1H-pyrimidine-2,4-
dione (7.51 g, 39 mmol), and diethyl isopropylamine (14 ml, 80 mmol) in methylene
chloride (200 ml) were stirred at room temperature overnight. The mixture was then washed
with IN HCl, sodium bicarbonate, and brine, and dried over magnesium sulfate, and

30 concentrated down under vacuo. The residue was refluxed in 1N NaOH/isopropanol
overnight. The mixture was cooled down, acidified with 3N HCl, extracted with ethyl
acetate, and concentrated down. The residue was then treated with 6N HCIY/THF at 75°C for
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2g aryl sul fonyl am noal kyl am tl o, substituted heterocyclyl, and substituted
', 29 heterocyclylarriinoal kylamino; 30 R4 is selected fromthe group
consisting of-H, -C~.~-alkyl, -C~. ~-alkyl=C0OZH, and phenyl; and 31 is

ei ther unsubstituted or functionalized with one. or noref2ulddt 2i0kent s

sel ected f mawike432 group consisting of hal ogen, -OH, -fMiyseoAlige NO2 or
benzyl, optionally substituted 33 with one to three groups selected from

hal ogen) -{3 @M@s SR bigyath 3. 29 Poct- 291 R : IamLae @ ou

consi sting ofo -e ( @9& ég oﬁ’“ éel\l F@gg&ﬂpal g‘“gé@ﬁhogﬁ dgo HSO2Ra,

- CONHS02 NHRale. P tmﬂ:as pipmn.¢ phﬁesulmmmaanﬁmf pmﬂlﬂﬁ’@ﬁﬂa A40MHISO2R4,

- NHSOz NHCORd, (;gglggkf e B 0 - SOZNHR4,

- SO3NHCOR4, - S HCONH&)?EQ a%:?“fﬁg&ﬁ%%mkm'ﬁmﬁ B\\N ~> CFOi H'

R 38 N~ -Metipdmmagnisium bromidei0.d nd) iHin THEY webladded telthe solutich. Nm{réiﬁﬁéan\D

01/ 4604 P ] X nde ndent sel cted from O and
S0 7 1 dkayeb il i ten Bt L F BRIERED S dEngban. o

(CHZ)t 3-NHQDsGHtyn:- (Zelum#i:unﬁﬂdﬂ&ﬁdaﬂtedu(ﬁ'iﬁé titl@ &mpoufd F5EEE). MEH=CH-

and - CI—IzCI—@ﬁg—t- ,75)and 42 R6 is selected fromthe group consisting of

hydr ogen, fl acyl, al kylsufonyl, aral kyl, 43 substituted aral kyl,

substituted al kyI and het er ocycl yl .The corrpound of claim1, wherein 44 the

conpound is in a form sel ected from.t he group consisting of an achiral
conpound, a 45 racemate, an opti cal @}@Elﬁi‘lﬂe conpound, a pure diastereoner,

a 1o Xt ur e Tohndl333{E6-DIWL53-d 9 | y.vAS addi tion
salt. 1 2, ‘[Tle ﬁ{ oung 01? cﬁgrﬁnlﬁv\zgééﬁmlim Ii’lzygﬁgﬁ@g%)ﬁ%ﬂofﬂ
groups. 18% nd of claim1, wherein R~ and ‘R2 are each n-propyl.

1 4. The C 0 Womdhﬂfnﬁﬂ@ﬂ)rﬁiﬁ\engf?ﬁdsﬁh&uén 'cﬁloﬁdes@gglng Otﬂ‘ﬁr]ﬁimolé iPto u-EBg gr%% pound

of claiml1, erei,n is sele fromthe group consi st nd is

functi onaF?% n\ﬁi“t’?F’}EﬂtFé &“W@l%@%ﬁhllﬁbi&@n%(?e%mb@ SM mtphlandjovayl
hydr oxy) ﬂdcﬁshiﬁ%b%se ta;okgwmge mqﬁaw Lvmtmg&a{{ewuﬁaé *@zgéxg' kenyl ,

car boxyal kyl , am noa c éiy car box oxy, |'am noa and
di Bl kyl anb%&?ﬂ%ﬁl]oqt-@l R,remiédn@i o@uxamena Q—dlmméltﬂleg)R&snhen addetl 3 and

f t | ected f I,
'hidrii;‘;'5”‘2%*@%’%"‘“‘*82?%%‘3‘;‘2?kenyf"“%ﬁﬁﬂ%ﬁﬁ%ﬁégﬂ? AR P PRy ) ana

di al kyl anPYrsziERy | |°1“Ene7waSTq’YéPQI§nﬁ)@iﬁ,md(&ie re$iduerwa Jtreafed mith TNRBCl in THEbat i t ut ed
bvtonya B B ot BRI o
- propyl 2,3,6 7-tetrahydro-1H-punn 8-yl)-bxcyclo[3 2.1]octane-
20 8-carbaldehyde as a mixture of cis and trans yield (90%)

The above-obtained aldehyde (300 mg, 0.80mmol) in THF (10 ml) was reacted with
(t:iphényl-lS_-phosphanylidene)-acetic acid methyl ester (540 mg, 1.6 mmol), and the mixture
was refluxed for 16 h. Solvent was then evaporated off, Purification by column
chromatography resulted in 300 mg of 3-[3-(2,6-Dioxo-1 »3=dipropyl-2,3,6,7-tetrahydro-1H-

25. purin-8-yl)-bicyclo[3.2.1]oct-8-yl]-acrylic acid methyl ester as a mixture of cis and trans
(Yield 70%). |

After hydrogenation in Methanol using 10% Pd/C at 40 psi for 4 h got 3-[3~(2,6-
leXO-l ,3-dipropyl-2,3,6,7-tetrahydro-1H-purin-8-yl)-bicyclo[3.2.1]oct-8 -yl]-proplomc acid
methyl ester. :

30 The above methyl ester was hydrolyzed in IN NaOH/methanol at 60°C for 30

minutes. Preparative HPLC followed by work up resulted in 19 mg title compound as trans
isomer. MS (M+1 417).
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12 MAY 2p04 WO 011 34604 PCTI USO0/ 31100 1 8. The conmpound of claiml,

+~ wherein the conpound is 8-(5-Hydroxy 2 tricyclo [2.2.1.02" 6] hept-3-yl)-1,

- 3-di propyl -3, 7-dihydro-purine-2, 6-dione. 1 9. The corrp?und of claiml1,
wherein the conmpound is 8-(5-Hydroxynethyl2 tricyclo MAY 2004

[2.2.1. 02" 4deRiasek y! ) - 1, 3-di propyl - 3, 7- di hydr o- puri ne- 2p6raissaneios3 10. The
conpound of claim1, V\/nerel n the conpound is 8-[5-(3 4

D net hyl 1 di |-3,7-d
Chyar o) o ERNERG CRENRlolbNE Sl o6 R eﬂ?@’%ﬁﬁ%@‘“ﬁ*? Y i
t he conpoulsidydls{32- []Sct(&aylbpmmhylagzm'ﬁhg pn@epme} €5 mg) obtained fromthe above

tricyclo[2 1.02' 6 3- 1 3, 7-di hydr o- puri ne- 2, 6-di one.
12. The co?ﬁ?SﬂWﬂm‘P'Lsnﬁgflt ‘f*"kkﬁ'éri“ﬁhﬁ&%@sm ected from and is
functionalized with one or nore substituents selected fromthe group

consi sting of 4 hydroxy, carbonyl, % é i! FdQS RS- al kyl ,

di aﬁkyl am noal kyl am no, al koxycar bo m no, RS- al kyI am no,

het er ocycl ytansa-le6 Dt 175 diprepya,3,657-6dt kahly aro- 18- pubiatsey Ipbice |3 kst areno,
acyl am noal kyI am no, .phosphate, 7 heterocyclyl am noal kyl am no, and
heterocycl§rF W‘Fam noal kyl . 1 13. The conpound of claim1, wherein R3
is 23 and is fy(ztémmnl Z-aipropyl-113, GWete@zih mtm-ﬁﬁmﬁs YD BRHLR[FEL Retarelst r om

t he group consi sting of hydr oxy, - él and hydroxtyal kyl. 1 14.
The corrpomadﬁe hye,Phme, Oﬁﬁmlwh%ﬁ@%%ﬁﬁm ert-butanol

rrad Gt RE QQ}U Sédim Qih{d hosphate monohydrate (348 mg, 2.5 1) and
tetrahydro "%’p“” n- “bi cycl Z'[%)g%npl]o(g% tane. I-car b(()xyl e 2orelE  w

01/ 34604 1sodfum qiﬂ@n@ cmmé Sonmel) 21 water wagradded dropwgis. sthemixtuvpwap p04
PCTI usoomg, % ﬁttgrcﬁaﬂgtchl ergfﬁfkc%#@v@ﬂ OE&FL Wﬂ& Brir RS veni fEm?PbSt ltuents

selected f oup consi Sting ydr oxy, carbony -RS, and
Rs- al kyl acQtaWas'ﬂ-‘c@d osnisast the podduct éﬁunﬁg_atlowﬁ@neqowrmh@umﬁpmﬂw resulted

P SRS ol d o o 5 0t 399

15

S’ml 2.5 mmol) in

' Example 51 _
Phosphoric acid mono-[3-(2, 6-di6xo-1,3-dipropyi-2,3,6,7-t¢trahydro-lH-purin-S-yl)-
bicyclof3.2.1]oct-8-yl} ester |
Followed the procedure for making phOSphOI‘lC acid mono-[4 (2,6-dioxo-1,3-

20 dipropyl-2,3,6,7-tetrahydro-1H-purin-8-yl)-bicyclo[2.2.2]oct-1-yl] ester (in copending
application), the title compound was made by'using 8-(8-Hydroxy-bicyélo[3.2.l]dct-3-yl)-
1,3-dipropyl-3,7-dihydro-purine-2,6-dione as starting material. Overall yield 70%. MS
(M+1 441)

25 | - Example 52
{2-[3-(2,6-Dioxo-1,3-dipropyl-2,3,6,7-tetrahydio-1H-purin-§-yl)-bicyclo[3.2.1]oct-8-
ylamino]-ethyl}-carbamic acid tert-butyl ester; compound with trifluore-acetic acid

Cis 8-(8-Oxo-bicyclo[3.2.1]oct-3-yl)-1,3-dipropyl-3,7-dihydro-purine-2,6-dione (50
mg, 0.12 mmol), (2-Amino-ethyl)-carbamic acid tert-butyl ester (35 mg, 0.2 mmol), and

30 acetic acid (2 drops) in CH,Cl,/MeOH were stirred for 30 minutes. Sodium cynoborohydride
(0.5 ml, 1N in THF) was added to the mixture. The reaction mixture was stirred overnight.
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1 17. The conpound of claim 1, wherein the compound is

* 8-(4-0Oxo-bicyclo[3.2.1 ]Joct-6- yI) 2

- 1, 3-di propyl -3, 7-di hydro purine-2,6-dione. 1 18. The conpound of claim1,
wherein R3is: 2r~".,~ 3 and is functlonallzed with ond MAYO084

substituengs o /FJ P ed fromthe group consisting of 4 cardegnbosiigedr oxy,
di al kyl am noalTryl am no, -R5, and substituted 5

het
Lo AR bty Ese e i

oct - 3- yl | vdcud- difter JHQLQ-EGt g of praduchas T Agsalfi The corrpound of
claim1) wherein the conpound is 8-(8-Hydroxy-bicyclo[3.2.1 ]oct- 2
yl)-1, 3-di propyl - 3, 7-di hydro- purine-2,6-dione. 1 21. The conpound of claim
|, wher ei Th&Bliosvingconfpaunds wermadeNn 26 erhlogouFishiphs04 PCT/ US00/ 31100 3 and is

f li zed i l-e

corii 5t npeample ek SRTroP e aupioRene Ry BT PRI LS B %P 1 1

vvlh)er il g fj Rehy %rﬂwml Bg, 6I-cﬁ%&- t@mpdodld megbﬂéubé&hdah&ac?d M_SFQMH&SQ | )
I pro | urine one 0 claim

z\,herel n R@Qmﬁ%é?@&@ﬂ“#iﬂ@?ﬁga@l@éﬁﬁeéﬂ ’E‘E ‘i‘ﬁ‘ﬂzy??o aﬁp%‘ %)gli cﬂ%‘ opy-

functi onabis Z@ﬂtem}ar@mﬁ pfahnmoﬂ)eblay@qs bHyRnBylaafhdekiad) -fmide) dohmogidup

consi sting’ of hydr oxyal kyl % roxy, and al koxycarbonyl. 1 24. The
corrpound Gﬁﬂléﬂﬁ‘PQW‘fce"\ﬁﬁ@FleM Ppound i s 8- (8- Oxa-bicyclo[3.2.1

-6-en ém e%bd: *al{ss&?tmrlﬁwls-ﬁ) ngh:mﬁ@i]“ Qicwdtg a3 Eat-B=y1} -0 rsempr%ﬂﬁﬁ ,7-The

conpound (6] aim1 erein functionalized one oOr
nor e subsﬂﬂw@m@ng@ﬁéh@wcqmmwé weth g fpeo- ev@wg?%@ i M8 10 bony! |

aral kyl 0%%@9 3y, t@ftz»csm@oq{yh&ﬁmgmﬁey&ﬁ}lﬂhol-&c?&e[[ﬁhgoafmmr!d of

claim1l Oxo0- 3-aza-bicyclo 1] oct 2

yl) -1, 3- didjpragylB 7sixlwdm W&@dﬂoﬂheMﬁ (BHdiS8Re. 1 27. A nedi canment
conposi ti e @g’@i@g"ﬁ?ﬁoﬁpﬂﬁ??? m-§ Etﬂ}rlhﬁﬁ%fcb&&[ﬂ! 118cts-plytabl e 2

exci pi ent . en03| ne antagoni zi'ng anbunt of the
conpound dfhydlogiuning-2 Hetiore. M3 (M+b14€§5ar ation of a pharnmaceutical conposition

for treatin "d g il QB4 SBAT APl IZRHRY an
el evat ed gﬁ%ﬂﬁl i g@%ﬁ%ﬁﬁ%@tmﬁségg? fm% gfrjgase sens-?tgl VI}J'[ y to]b.
adenosi nebicyclb3.2.1]Joct-3-y1}-19kdipR6¢l-3,7- dxhydro-punne-Z 6- dlone MS (M+1 513).

Example 52g: (1H Benzoimidazol-2-ylmethyl)-[3-(2,6-dioxo- 1,3-d1propy1—2 3,6,7-

tetrahydro- 1 H-purin-8-yl)-bicyclo[3.2.1]oct-8-ylj-ammonium,; trifluoro-acetate.. MS (M+1

20 490).

. Example 53 .
(1H-Benzoimidazol-2-ylmethyl)-[3-(2,6-dioxo-1,3-dipropyl-2,3,6,7-tetrahydro-1H-purin-
8-yD)-bicyclo[3.2.1]oct-8-ylmethyl}-ammonium; trifluoro-acetate _

25 Followed the same reductive amination procedure as described in Example 52. The
fitle compound was synthesized by using 3-(2,6-Dioxo-1,3-dipropyl-2,3,6,7-tetrahydro-1H-
purin-8-yl)-bicyclo[3.2.1Joctane-8-carbaldehyde and C~(1 H-Benzoimidazol—’z-yl)-
methylamine as starting material. MS (M+1 514).

The following compounds were made in an analogous fas_hion: |

30 Example 53a: [3-(2,6-Dioxo-1,3-dipropyl-2,3,6,7-tetrahydro-1H-purin-8-yl)-
bicyclo[3.2.1]oct-8-ylmethyl]}~(3-imidazol-1-yl-propyl)-ammonium; trifluoro-acetate.. MS
(M+1 482). '
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29. The use of claim 28, wherein the condition is selected fromthe group

v consisting of cardiac and circulatory disorders, degenerative disorders of
the central nervous system respiratory disorders, diseases for which
diuretic treatnent is indicated, Parkinson's disease, de? ey 21 traumatic
brai n damgoe, ngst-stroke neurol ogical deficit, respirapeiysfPlosssi on,
neonat al bral n trauma dysl exia, hyperactivity, cystic fibrosis, ci rrhot| C

ascites, neonatal renal. failure ma, and demat ous
condi ti orxamgye 5 311%29 R BEexyorrbepy! ?8‘“0'\‘7‘]7?2519 %%ﬁ’é’xﬁé O‘?‘P’PB?‘\‘ -356del ected from
t he group, ?Qﬁglro'iil-lf]ﬁmﬁfS ﬁPBﬁ?c%[B \ZQJJéﬁéfythﬂ%ll]LdJﬁxﬁoxﬂﬂﬂ i RRbo-s¥afumgs i on. 31.

A nethod o Ki ng 8-substituted xanthines conprising the steps of : a)
obt ai ni ng(l\é+l\l$’17)C8 di hydr oxant hi ne; b) prot ecting the N7 position of the

xant hi ne,; E’?")‘“ﬁg? ?pgté Bebxbhes- é?mgﬁcar tﬁ%ﬂ?o%i—lrﬂﬂﬂx ga_a?e to gener ate an

ani on; ani on w car bonyl dehyd or ketone
cor5pound bxayudb[é)Z lgegr%xlm&xvﬂghlomwrmabxleammxmstnﬂu@n -aceiateh GM‘bln
83ubst|t£}2d xanthine. -54 A A %A .AA

A, L. AS% g A@ A@% AY9. A@ . A. A, . Ayu_. A u. AHs9. Al . Af. Af; . A A AYR A(

. Au3. Ay. ABxakT® 83d: AB3-Riméthylmiah- nAphaltdlehe- lmurfouwgnms) ehyl 53 Q&ﬁjdlAyQ -N3-

Ay. AfI R
:e( Z'#. #. ~d5f"]°£?]5:f @ﬁi@é@%ﬁ’g&%&@«% 249@?@3>>>¥1§n§2h!<]<§g@gn>lgg’>’?9>>>>>>>>>
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Example 56
8-(3-Hydroxy-8-oxa-bicyélo[3.2.l]oct-6-_en-3-yl)-1,3-dipropyl-3,9—dihydro-pﬁrine-2,6-
dione _
To a stirred solution of 1,3-dipropyl-7-pyrrolidin-1-ylmethyl-3,7-dihydro-purine-2,6-dione
15 (Example 48) (522 mg, 1.63 mmol) in THF (50 ml) at -78 °C was added n-BuLi (1.55Min
hexanes, 1.2 eq, 1.3 ml). The color of th_e.resﬁlting yellow mixture deepened to orange-red
and was stirred at this temperature fpr 0.5 h. A solution of 8-oxa-bicyclo[3.2.1]oct-6-en-3~
one (1.1 eq, 222 mg, 1.79 mmol) in THF (4 ml) was added via syﬁnge over a period of 20
‘minutes. The mixture was held at -78 °C for 2 h and allowed to reach ambient temperature
20 overnight (12 h). The reaction mixture was partitioned'between saturated ageuous NH,Cl
(20 ml) and EtOAc (20 ml) and the aqueous phase was extracted with EtOAc (20 ml). The
combined organic extracts were washed with saturated aqeuous NaCl (20 ml), dried |
(MgSO4), filtered and concentrated in vacuo. The resulting orange oil was purified by
chromatography on silica using 5% MeOH in CHCl; as eluent to give a clear oil that
25 solidified upon standing (50 mg, 8 %). |
'H NMR (300 MHz, CDCL); d 0.94 (coincident t, 6H), 1.66 (m, 2H), 1.77 (m, 2H), 1.83 (d,
2H,J=14.6 Hz), 2.77 (dd, 2H, ] = 4.0, 14.7 Hz), 3.97 (&, 2H),'_4.05 (t, 2H), 4.30 (br 5, 1H),
4.91(d, 2H, J = 3.7 Hz), 6.59 (s, 2H); MS: 361 (MH").
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10 organic extracts washed with saturated NH4CI , H20, and brine and dried (MgSQs).

10 10 10!;

Filtration and evaporation followed by flash column chromatography, eluting with an
Et,O/CH,Cl; gradient provided the desired product (0.179 g, 73%) as a yellow liquid. TLC
(siiica, 1:1 Et;0/ hexanes, I; visualization) R¢ (desired product) = 0.59
To a solution of 3-methdxymethylene-S-oxa—bicyclo[3 .2.1]Joct-6-ene (1.18 mmol,
15 0.18 g) in THF (1.2 ml) was added at room temperature IN HCI (1.2 ml). The reaction was
stirred overnight at room temperature, then quenched with 5% NaHCOj; and extracted with
Et,0. The combined organic extracts were washed with 5% NaHCOs, brine and dried
(MgSQy). Filtration and evaporation provided the title compound (0.155 g, 95%) as an oil.
TLC(sili_é'a, 1:1 Esz/ hexanes, I, visualization) Ry (desired product) = 0.22 -
20 To a solution of 8-oxa-bicyclo[3.2. 110ct-6-ene-3-carbaldchydc (0.434 mmol,
0.060 g) in EtOH (2.2 ml) at room temperature was added IN NaOH (2.2 ml) followed by
Ag20 (0.521 mmol, 0.121 g). The reaction, which'becamc slightly warm, was stirred briskly
1h. The mixture was filtered on a pad of Celite, rinsing the flask and cake with 1:1
EtOH/H,0. The filtrate was concentrated to remove the bulk of the EtOH and the aqueous
25 residue extracted with Et;0. These extracts were discarded. The aqueous phase was
acidified (pH 4) with conc. HCl and extracted with EtzO These extracts were washed with
brine and dried (MgSO,). Filtration and evaporation provided the desired product (0.0386 g,_
58%) as an oil that solidified on standing. By '"H NMR analysis, the endo isomer was not
detected. 'H NMR (300 MHz, CDCl;): 1.67 (br dd; 2H, J = 5.88, 13.7 Hz), 1.92 (ddd, 2H,
30 J=3.62,11.6,13.7 Hz), 2.80 (tt, 1H, ] = 5.88, 11.6 Hz), 4.78 (br s, 2H), 6.16 (s, 2H).
To a solution of 8-oxa-bicyclo [3.2.1]oct-6-ene-3-carboxylic acid (0.25 mmol,
0.0386 g), HATU (0.25 mmol, 0.0952 g), and 5,6-diamino-1,3-dipropyl-1 H-pyrimidine-2,4~
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10 A solution of 8-oxa-bicyclo[3.2.1]oct-6-ene—3—carboxylic acid (6-amino-2,4-dioxo-
1,3-dipropyl-1,2,3 ,4-tctrahyd;o-pyrimidin-5-y1)-amide (0.185 mmol, 0.067 g) in 20% NaOH
(1.23 ml) and _MeOH (6.2 ml) was stirred and refluxed overnight. The reaction was cooled to
room temperature and then concentrated to remove MeOH. The aqueous residue was
extracted with Et;O and these éxtract_s,discarded. The aqueous was acidified (pH 2-3) with -
15 conc. HCI and then extracted thh EfOAc. The combined EtOAc extracts were washed with
H,0 and brine and dried (MgSO0.). Filtration and evaporation followed by flash column
chromatography, eluting with 1:1 EtOAc/CH,Cl;, provided the title compound (0.037 g,
58%) as a beige solid. 'H NMR (300 MHz, CDCl3): 0.93-0.99 (m, 6H), 1.62-1.83 (m, 6H),
2.14-2.25 (m, 2H), 3.40-3.51 (m, 1H), 4.05-4:10 (m, 4H), 4.86 (br s, 2H), 6:25 (s, 2H). -
20 |
. Eicample 58
8-(8-Oxa-bicyclo[3.2.l]oct-3-yl)-l,3-dipropy]-3,7'-'dihydro-purine-2,6-dione
To a solution of 8-(8-0xa-bic'yclo[3.2;1]oct-6-cn-3-yl)-l,3-dipropyl-3,7-dihydro-
purine-2,6-dione (Example 50) (0.029 mmol, 0.010 g) in MeOH (5 ml) was added 10% Pd/C
25 (50% H,0) and the rcsulting suspension stirred briskly under H, (1 atm) for 2h. The mixture
was filtered through Celite and the cake rinsed with MeOH. Filtration and evaporation
followed by puriﬁcéﬁon by PLC, eluting with 1:1 EtOA¢/CH,Cl;, provided the title
compound (0.010 g, 100%). 'H NMR (300 MHz, CDCl;): 0.93-0.99 (m, 6H), 1.68-1. 89 (m,
8H), 204207(m 2H), 2.16-2.25 (m, 2H), 3.34-3.42 (m, lH) 4.05-4.12 (m, 4H), 4.50 (br s,
30 2H), 8.9 (br s, 1H).
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10 3-(2,6-Dioxo-1,3-dipropyl-2,3,6,7-tetrahydro-1H-purin-8-yl)-3-hydroxy-8-oxa-

bicyclo[3.2.1]octane-6,7-dicarboxylic acid dimethy] ester

A solution of LDA was prepared at -78°C by addition of n-BuLi (1.8 M in hexanes,
'1.7ml) to a solution of iPr,NH (3.61 mmol, 0.506 ml) in THF (25 ml). After addition, the .
LDA was aged at -78°C for 45 min. To this was added slowly at -78°C a solution of 1,3-

15 | dipropyl-7- (tetrahydropyran-Z-yl) 3,7-dihydropurine-2,6-dione (Example 52) (2.78 mmol,
0.89 g) in THF (35 ml) After stirring another 1h at -78°C, a solution of 8-oxa-
bicyclo[3.2.1]oct-6-en-3-one (Mann, J. et al., J: Chem. Soc. Perkin Trans 11992, 787) (2 78
mmol, 0.345 g) in \THF (5 ml) was added. The reaction was stirred overnight with warming

~ to room fgmperature. It was quenched by addition of saturated NH4Cl and extracted with

20 EtOAc. The coﬂlbined organic extracts were washed with saturated NH4Cl, H,0 and brine,

‘and dried (MgSO0y). Filtration and evaporation followed by flash column chromatography,
eluting with an EtOAc/CH,Cl; gradient, provided the desired product (0.55 g, 45%). MS
{(ESP+, 60V): 445.07 (M+H, 35%), 361.06 (48%), 343.05 (100%).
A solution of 8-(3-hydroxy-8-oxa-bicyclo[3.2.1]oqt-6-en-3-yi)-1 ,3-dipropyl-7-

25 (_tetrahydropyran-Z-yl)-B,7-dihydroﬁhrine-2,6-dione (0.113 mmol, 0.050 g) and Etz;N (1.13
mmol, 0.16 ml) in MeOH (3 ml) was sanlratgd with CO bubbled in from a lecture bottle over
30 min. To the reaction was then added PdCl; (0.023 mmol, 0.0041 g) and CuCl; (0.339
mmol, 0.046 g). The reaction was stirred overnight at room temperature under a static
atmosphere of CO. The completed reaction was quenched by the addition of concentrated

30 NH,OH, diluted with EtOAc and filtered through Celite to remove solids. The biphasic
filtrate was separated and the aqueous extracted with EtOAc. The combined organics were
washed withIN HCl, saturated NaHCO3;, H,0 and brine, and dried (MgSQy). Filtration and
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& () - z! SithedoRrropng 49108 Goq =€ NMR (904K, CPE): 1os@ (L3601 F10%
U& () -y SR0A ML 1T5 &%.74 (1), 43.82 (1), 45.85 (1), 51.02 (d), 52.64 (9, 70.37 (s), 77.12 (d),
10 107.53 (s), 149.12 (s), 151.17 (s), 156.32 (s), 159.98 (s), 173.36 (s).
Example 61

8-(3-Hydroxy-6, 7-Bis-hydroxymethyl-8-oxa-bicyclo[3.2.l]oct’3-yl)-l,3-dipropyl—3,7-
dlhydropurme-z 6-dione _

15 To a solution of 3-[2,6- leXO-I ,3-dipropyl-7-(tetrahydropyran-2-yl)-2,3,6,7-
tetrahydro-1H-purin-8-yl]-3-hydroxy-8-oxa-bicyclo[3.2.1]octane-6,7-dicarboxylic acid
dimethyl ester (E_xample 53.)' (0.060 mmol, 0.030 g) in THF (3ml) was added a solution of
LiBH; (2M, 0.050 ml). The reaction wés stirred at room temperature 3d. It was then
carefully quenched by'addition of 1N HCI and extracted with EtOAc. The combined organic

20 extracts were washed w1th saturated NaHCO; (1X) and brine, and dried (MgSO,). Filtration
and evaporation provided the desired product (0.028 g, 92%) as an oil. MS (ESP+, 60V):
529.7 (M#-Na, 20%), 507.32 (M+H, 43%), 423.20 (87%), 223.08 (100%). .

To a solution of 8-(3-hydroXy-6,7-bi§-hydroxymethyl—8-oxa-bicyclo[3 .2.1Joct-3-y1)--
1,3-dipropyl-7-(tetrahydropyran-2-yl)-3,7-dihydropurine-2,6-dione (0.059 mmol, 0.030 g) in

25 1:1 THF/ MeOH (6 ml) was added IN HCI (0.5 ml). The reaction was stirred at room
temperature ovemighf and then concentrated to dryness. The residue was puriﬁed by reverse
phase HPLC, providing the title compound (0.0024 g, 10%). MS (ESP+, 60V): 423.15
(M+H, 100%);MS (ESP-, 60V): 421.01(M-H, 100%)
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4-(2,6-Dioxo-1,3-dipropyl-2,3,6,7-tetrahydro-1H-purin-8-yl)-bicyclo-[3.2.1]octane-1-
carboxylic acid
Using the procedure described in Example 50, 4-oxo-bicyclo[3.2.1]octane-1-

5 carboxylic acid ethyl ester (Kraus, W., et al. Liebigs Arn.Chem. 1'981, 10, 1826; Kraus, W.,
et al. Tetrahedron Lett. 1978, 445; Filippini, M.-H. et al. J. Org. Chem. 1995, 60, 6872) (6.17
mmol, 1.21 g) was converted to the desired product. Flash chromatography, eluting with
10% Et,O/hexanes provided pure i)l‘OdLlCt (0.96 g, 69%) as.a liquid (mixture of E/Z isomers).
130 NMR (100 MHz, CDCly): 14.31 (q), 19.15 (1), 22.97 (£), 23.61 (1), 23.91 (1), 29.97 ®,

10 31.13 (t), 32.04 (1), 32.36 (t), 34.61 (1), 34.85 (d), 35.81 (1), 43.18 (1), 43.63 (1), 50.47 (s),
50.77 (s), 59.63 (q), 59.69 (t), 121.04 (s), 121.44 (s), 137.18 (d), 138.16 (d), 177.60 (s),
177.63 (s). |
Using the procedure described in Example 50, 4-methoxymethylene-
bicyclo[3.2.1]octane-1-carboxylic acid ethy] ester (3.84 mmol, 0.86 g) was converted to the
15 desired product (0.81 g, 100%). TLC(silica, 20% Et;0O/ hexanes, 20% PMA/EtOH
visualization) Ry (desired product) = 0.29.
To an ice-cold solution of 4-formyl-bicyclo[3.2.1]Joctane-1-carboxylic acid ethyl ester
(3.85 mmol, 0.81 g) was added slowly Jones reagent (2.7 M, 1.43 mi). ‘The reaction was
stirred aﬁ ice temperature 20 min, then quenched by addiﬁon of iPrOH, diluted with H;0 and
20 extracted with Et,0. The combined organic extracts were washed with HO, brine, and dried
(MgSOy). Filtration and evaporation provided the viscous oily desired product (0.76 g, 87%)
as a mixture of axial and equatorial acids. ‘JC NMR (100 MHz, CDCl3): 14.16 (g), 19.86 (1),
21.07 (1), 25.98 (1), 29.20 (1), 31.52 (1), 31.87 (t), 32.27 (t), 33.39 (1), 37.80 (d), 38.07 (1),
38.10 (d), 42.06 (1), 44.80 (d), 45.78 (d), 49.38 (s), 49.60 (s), 60.31 (t), 60.36 (t), 177.08 (s),
25 180.01 (s).
~ Using the procedure described in Example 50, Step D, bicyclo[3.2.1]octane-1,4-
dicarboxylic acid 1-ethyl ester (0.84 mmol, 0.19 g) was reacted with 5,6-diamino-1,3-
dipropyl-1H-pyrimidine-2,4-dione hydrochloride (0.84 mmol, 0.22 g) to provide the desired
product (0.36 g, 100%) as a mixture of axial and equatorial amides. MS CESP+, 60V):
30 456.95 (M+Na, 45%), 435.00 (M+H, 8%), 325.12 (42%), 280.05 (100%).
Using the procedure described in Example 50, 4-(6-amin6-2,4-dioxo-1 ,3-dipropyl-
1,2,3,4-tetrahydro-pyrimidin-5-ylcarbamoyl)-bicyclo[3.2.1 Joctane-1-carboxylic acid ethyl
-4 -
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To a solution of 4-oxo-bicyclo][3. 2. l]octane- -carboxylic acid ethyl ester (Kraus, o
10 et al. Liebigs Ann.Chem. 1981, I 0, 1826; Kraus, W., et al. Tetrahedron Lett. 1978, 445;

Filippini, M.-H. et al. J. Org. Chem. 1995, 60, 6872) (0.51 mmol, 0.100 g) in THF (2.5 ml) at
-78°C was added LIHMDS (1.0 M in THF, 0.56 ml). After 1h at -78°C, a solution of PhNTHE, .
(0.56 mmol, 0.200 g) in THF (1 mi) was added. The reaction was stirred overnight with
warming to room temperature. The completed reaction was concentrated to dryness and the

15 ‘residue purified by passage through a pad of silica gel, eluting with EtOAc/CH;Cl.
Evaporaﬁon of the filtrate provide the desired product (0.15 g, 90%).

A solution of 4-trifluoromethanesulfonyloxy-bicyclo[3.2.1]oct-3 -ene-1-carboxylic
acid ethyl ester (0.46 mmol, 0.15 g), 5,6-diamino-1,3-dipropyl-1H-pyrimidine-2,4-dione
hydrochloride (0.55 mmol, 0.146 g), iPr;NEt (0.92 mmol, 0.16 ml), Pd(OAc); (0.02 mmol,

20 0.0046 g) and PhyP (0.035 mmol, 0.0092 g) in DMF (5 ml) was saturated with CO bubbled in -
from a-lec'_:mre bottle over 30 min. The reaction was then stirred and heated 6h at 100°C
under a static atmosphere of CO. The DMF was removed at the pump. The residue was
dissolved in EtOAc, washed with 1N HCI, éaturated NaHCOs;, H,0, and brine and dried -
(MgSO04). Filtration and evaporation followed by flash chromatography, eluting with 10%

25 THF/CH,Cl, provided pure desired product (0.054 g, 27%) as an bil. MS (ESP+, 60V):
455.16 (M+Na, 13%), 433.1 (M+H, 15%), 439.15 (27%), 182.93 (100%). |

Using the procedure described in Example 50, 4-(6-amino-2,4-dioxo-1,3-dipropyl-
1,2,3,4-tetrahydro-pyrimidin-5-ylcarbamoy!)-bicyclo[3.2.1]oct-3-ene-1-carboxylic acid ethyl
ester (0.125 mmol, 0.054 g) was converted to the title compound. Pure material (0.0031 g,
30 6.5%) was obtained by reverse phase HPLC. MS (ESP+, 60V): 387.06 (M+H, 100%).
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1)s' YA0%& ()-1.s' 9%40% i & ()-!. ma0%& ()-y! FYL0%& ()-y!
“FOR0%& ()-y'. F940%& ()-yl)./01= [rs%—m@a@&' ()-yL! T10% & () -1 ml0% & ()- 10
10 10! s’ O/‘ig-’ﬁ‘lp(r))? VIPB- (YRR rb-py i 2§ 'E(Vél_o 1hydro purme- 6-dion

. L9d0%h& () 3LfV<10fVm?/m)/&' { -41% % * TNSESI00& () - s&$10% & () -1 S&
$ 10%&- ()-~ 32X6;rsggfpensmn of 1,3- dlpropyl 3 9—d1hydro-punne-2 6-dione (1.0 g, 4.2 mmol) and

o CEER O IR o SRR, s i CHERS, p T 2 -4

10:%510% &'.rqo)n teprjperature i 48 h, The solvent was removed in vacuo to give a pale yellow solid

L 810% & Gt 5 %W{BT Hdh o, %%%sﬁéd(x)mh EU QB o ZRred 89,600 ind 994G () - @n?
10% & () - saentsitéd ingadi0vgive @ &hite salid @ DQ/BAYE.) MS: PISIMED).

11&010% & ()-!,,s!10% 1 & ()-z!'S 109900& ()-'S 10% ;

& ()-9@nL0% & ()-$10% & ()-9bghijdYNC !'! 10" 10°

10" Y810% & ()-610% & ()-9S5 Example 65
10 106 xanthine derivatives were prepared, having the structures indicated in FIG. 1.

For some of these compounds, the K; values for rat and human adenosine A, receptors and
for human adenosine Aa, receptors were determined according to the following binding assay
protocol. The ratio Az./A; was also calculated.

Materials : _ . .

15 Adenosine deaminase and HEPES were purchased from Sigma (St. Louis, MO).
Ham’s F-12 cell culture medium and fetal bovine serum were purchased from GIBCO Life
Technologies (Gaithersburg, MD). Antibiotic G-418, Falcon 150-mM culture plates and
Costar 12-well culture plates were purchased from Fisher (Pittsburgh, PA). [PH]JCPX was’
purchased from DuPont-New England Nuclear Research Products (Boston, MA). -

20 'Penicill'in/strcptom)*cin antibiotic mixture was purchased from Mediatech (Washington, DC).
The composition of HEPES-buffered Hank’s solution was: 130 mM NaCl, 5.0 mM CI, 1.5
mM CaCly, 0.41 mM MgS04, 0.49 mM Na,HPO,, 0.44 mM KH,PO,, 5.6 mM dextrose, and
5 mM HEPES (pH 7.4).

Membrane preparation ,

25 Rat A; Receptor: Membranes were prepared from rat cerebral cortex isolated from
freshly euthanized rats. Tissues were homogenized in buffer A (10 mM EDTA, 10 mM Na-
HEPES, pH 7.4) supplemented with protease inhibitors (10 pg/ml benzamidine, 100 uM
PMSF, and 2 pg/ml each of aprotinin, pepstatin and leupeptin), and centrifuged at 20,000x g
for 20 min. Pellets were resuspended and washed twice with buffer HE (10 mM Na-HEPES,

30 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).
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L1 nPd0% & Hynmas#ly Recepros:: Hugar A1 adenosine receptor cDNA was obtained by RT-

106 100 BEbAREr PSRN T ed SR (5 oh °ﬁ€£@/§&%%%?% Y deav.

119 "10% &fc(r)nea@x%&m@mamm PLUS 1078@D BRI indMwids (ore SOREL'Y ) - }H[ <dY:
1 10% &

2ot T TR ) S TR i i -
100z & ( ) Cﬁtﬂf@ &ell} growigd d's’h_:nonblayérﬁ)ﬁ) complete media (F12+10%FCS+1mg/ml G418)
were washed in PBS and harvested in buffer A supplemented with protease inhibitors. Cells
were homo gerﬁzcd, centrifuged, and washed twice with buffer HE as described above. Final
pellets were stored in aliquots at -80°C. | |
Radioligand binding assays o
10 . Membranes (50pg membrane protein for rat A1ARs, and 25ug of CHO-K1
membrane protein for human A1ARs), radioligands and varying concentrations of competing
ligands were incubated in triplicates in 0.1 ml buffer HE plus 2 units/ml adenosine deaminase .
for 2.5 hat 21°C. Radioligand [PH]DPCPX (112 Ci/mmo! from NEN, final
concentration:1nM) was used for competition binding éssays on AjARs. Nonspecific
5 binding was measured in the presence of 10 pM BG9719. Binding assays were terminated
by filtration over Whatman GF/C glass fiber filters using a BRANDEL cell harvester. Filters
were rinsed three times with 3-4 ml ice-c_oid 10 mM Tris-HCl, pH: 7.4 and 5 mM MgCl; at
4°C. Filter paper was transferred to a vial, and 3ml of scintillation cocktail ScintiVersell

(Fisher) was added. Radi_oactivity was counted in a Wallac B-counter.
20 Analysis of binding data |
For K; Determinations: Competition binding data were fit to a single-site binding
model and plotted using Prizm GraphPad Cheng-Prusoff equation K; = ICsp/(1+[I}/Kp) was
used to calculate K; values from ICsq values, where K| is the affinity constant for the
competing ligand, [I] is the concentration of the free radioligand, and Kp is the affinity’
25 constant for the radioligand. o
For % Binding: For one-point binding assays, data were presented as % of total
specific binding at 1 uM of competing compound: % of total =100* (Specific bindiﬁg with
1 uM of competing compound/ total specific binding).
Results |
30 All of the compounds tested exhibited rat A; K; values between 0.47 and 1225 nM,
human A, K; values between 12 and 1000 nM,_ and human Aj; K; values between 18 and
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10% & () - fWandB484 () - 6BGHI JaVK@!! 10 10\ 10\ PCT/US00/31100

10\,810%N & ()-4"110% & ()-s3-&10% & ()-110%N & ()-!>.:110%h& ()-yJbqgL} *"?VK@
Il 10Q 100,000 nM. All of the compounds but one had Az,/A| ratios of at least 8, most greater than

05 & () - : : - - S &
71 ar 10us 8¢ § Sossepn B Cyre MRl S s iaigEE e B0 ()1 Lstovepe ¢
)-tb}[OVK@! ! L' A0%PKPK&' () -!$L' %409 & ()-!"$10% : & ()-z
10% : &'. ()-z! 3‘V<Ii.0%<KKK&' ()-BTV&O%j & L) - l M 10% & ()-!;0F10%t& ()-S 10:
10: 10:,810% & ()-!1$10%°P& () - 1%1 -y, <M< 1!
LS10%& () AffrnadiP@Mlssay(MethodolOfh & ()-S s$10% & ()-! s$10% & ()-
s$10%4 %& ()-0o p !'!1{Y:}[< '
Materials
See Example 65.
Cell Culture
CHO cells stably expressing the recombinant human AjAdoR (CHO:A AdoR cells)
10 were prepared as described (Kollias-Barker et al., J. Pharma. Exp. Ther. 281(2), 761, 1997)
and cultured as for CHO:Wild cells. CHO cells were cultured as monolayers on plastic
dishes in Ham’s F-12 medium supplemented with 10% fetal bovine serum, 100 U penicillin
G and 100 pg streptomycin in a humidified atmosphere of 5% CO,/95% air at 37°C. The
density of ["H]JCPX binding sites in CHO cellS was 26 + 2 (n=4) fmol/mg protein. Cells
15 were subcultured twice weekly after detac_hmcni using 1 mM EDTA in Ca**-Mg**-free
HEPES-buffered Hank’s solution. Three different clones of CHO:AAdoR cells were used
for experiments, and all results were confirmed with cells from two or three clones. The
density of AjAdoRs in these cells was 4000-8000 fmol/mg protein, as determined by assay of
- PH]CPX specific binding. - | -
20 Radioligand Binding .
| CHO cells grown on 150 mm culture dishes were rinsed with HEPES-buffered
Hank’s solution, then removed with a cell scraper and homogenized in ice-cold 50 mM Tris-
HCI, pH 7.4. Cell membranes were pelleted by centrifugation of the cell homogenate at
48,000 x g for 15 minutes. The membrane pellet was washed twice by resﬁspension in fresh
25 buffer and centrifugation. The final pellci was resuspended in a small volume of 50 mM
Tris-HC}, pH 7.4, and stored in aliquots of 1 ml at -80°C until used for éssays.

To determine the density of AjAdoRs in CHO cell membranes, 100 pl aliquots of .
membranes (5 ug protein) were incubated for 2 hours at 25°C with 0.15-20 nM [3 H]CPX and
adenosine deaminase (2 U/ml) in 100 pl of 50 mM.Tris-HCl, pH 7.4. Incubations were

30 terminated by dilution with 4 ml of ice-cold 50 mM Tris-HCI buffer and immediate
collection of membranes onto glass-fiber filters (Schleicher and Schuell, Keene, NH) by
vacuum filtration (Brandcl, Gaithersburg, MD). Filters were washed quickly three times
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each tested concentration of [’H]CPX.

10 To determine the affinities of antagonists of AjAdoRs for the human recombinant
AjAdoR expressed in CHO cells, Binding of 2 nM [3H]CPX in the presence of increasing
concentrations of antagonisf was measured. Aliquots of CHO cell membranes (100 pl: 5 pg
protein), [PH]CPX, antagonist (0.1 nM — 100 M), and adenosine deaminase (2 U/ml) were
incubated for 3 hours at 25°C in 200 i of 50 mM Tris-HCl buffer (pH 7.4). Assays were

15 terminated as described above. '

Data Analysis

Binding parametcrs' (i-e., Bmax, K4, ICs0, K, and Hill cocfﬁciénts) were determined
using the ;adidigand binding analysis program LIGAND 4.0 (Elsevier-Biosoft). Most of the
compounds tested exhibited Az,/A, ratios of at least 20, a substantial number were greater

20 than 50, and some were greater than 100.

Other Embodiments
Tt is to be understood that while the invention has been described in conjunction with
the detailed description thereof, the foregoing description is intended to illustrate and not
25 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 claims.
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2
; L
4 wherein R; and R;, independently, are selected from the group consisting of:
5 a) hydrogen;
6 b) alkyl, alkenyl of not less than 3 carbons, and alkynyl of not less than 3 carbons;
7 wherein the alkyl, alkenyl, or alkynyl is either unsubstituted or functionalized with one or
8 two substituents selected from the group consisting of hydroxy, alkoxy, amino, alkylamino,
9 dialkylamino, heterocyclyl, acylamino, alkylsulfonylamind, and heterocyclylcarbonylamino;
10 and '
11 ¢) aryl and substituted aryl;
12 R; is a bicyclic or tricyclic group selected from the group consisting of:

o o T o
LAy L A A A
X .
4 AXN Aihﬁmﬁh A&Q
; Cox
e ¥ W

13 N\ N

14
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19 group consisting of alkoxy, alkoxycarbonyl, alkoxycarbonylaminoalkylamino,
20 aralkoxycarbonyl, -RS5, dialkylamino, heterocyclylalkylamino, hydroxy,

21 substituted arylsulfonylaminoalkylamino, and substituted

22 heterocyclylaminoalkylamino; |

23 (b) acylaminoalkylamino, alkenylamino, alkoxycarbonyl, alkoxycarbonyl,

24 alkoxycarbonylalkylamino, aJkoxyCarbonylanﬁnoacyloxy,

25 alkoxycarbonylaminoalkylamino, alkylamino, amino, aminoacyloxy, carbonyl, -
26 Rs, Rs-alkoxy, Rs-alkylamino, dialkylaminoalkylamino, heterocyclyl,

27 heterocyclylalkylamino, hydroxy, phosphate, substituted

28 : arylsulfonylanﬁnoélkylamino, substituted heterocyclyl, and substituted

29 | hctcrocyclylamealkylmnino;

30 Ry is selected from the group consisting of -H, -C;.4-alkyl, -Cj4-alkyl:CO5H, and phenyl; and
31 is either unsubstituted or functionalized with one or more substituents selected from the
32 group consisting of halogen, -OH, -OMe, -NH,, NO; or benzyl, optionally substituted
33 with one to three groups selected from halogen, -OH, -OMe, -NH,, and -NO,;

34 Ry isselected from the group consisting of -CH;COOH, -C(CF3);0H, -CONHNHSO,CF,
35 -CONHORg, -CONHSO;R,, -CONHSO,NHR,, -C(OH)R4PO3H;, -NHCOCF;,

36 -NHCONHSO,R,, -NHPOs3H;, -NHSO;R,4, -NHSO,NHCOR,, -OPO3H,, -OSO;H,

37 -PO(OH)R4, -PO3H,, -SO3H, -SO,NHRy, -SO;NHCORy, -SO;NHCONHCO,R,, and:

HO

\/\ N/“ N. N —~N
. N> - N
L/—-Fﬂ | ,/l& . NWH ,Tl\ \>N JL \>_—CFa
: 7-,1‘ N
OH
38 ;
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Ugal( )-} 3_q&z-é%2|%CHz-, -(CH2)1.20-, -CH=CHCHj-, -CH=CH-, and -CH,CH=CH-; and

42 Rg is selected from the group consisting of hydrogen, alkyl, acyl, alkylsufonyl, aralkyl,
43 substituted aralkyl, substituted alkyl, and heterocyclyl. The compound of claim 1, wherein
44 the compoﬁnd is in a form selected from the group consisting of an achiral compound, a
45 racemate, an optically active compound, a pure diastereomer, a mixture of diastereomers,
46 and a pharmacologically acceptable addition salt.

I 2. The compound of claim 1, wherein R; and R§ are each alkyl groups.

1 3. The compound of claim 1, wherein R} and R; are each n-propyl.

1 4. The compound of claim 3, wherein Z is a single bond.

1 5. The compound of claim 1, wherein Ry is selected from the group consisting of;

A A

2

3 and is functionalized with one or more substituents selected from carbonyl, hydroxy,
4 alkenyl, alkenyloxy, hydroxyalkyl, carboxy, carboxyalkenyl, carboxyalkyl,

5 aminoacyloxy, carboxyalkoxy, dialkylaminoalkenyl, and dialkylaminoalkyl.

1 6. The compound of claim 1, wherein Rj is:

AN

A

and is functionalized with one or more substituents selected from carbonyl, hydroxy,

4 alkenyl, carboxyalkenyl, hydroxyalkyl, dialkylaminoalkenyl, and dialkylaminoalkyl.
1 7. The compound of claim 6, wherein Rj is substituted with a substituent selected from the
2 group consisting of hydroxy, hydroxyalkyl, dialkylaminoalkenyl, and dialkylaminoalkyl.
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& 5 )- % tricyclo[2.2.1.02'6]hept-3—yl)-l,3-dipropyl-3,7-dihydro-purine-2,6-dione.
1 9. The compound of claim 1, wherein the compound is 8-(5-Hydroxymethyl-
2 tricyclo[2.2.1.0*}hept-3-y1)-1,3-dipropy!-3,7-dihydro-purine-2,6-dione.
10. The compound of claim 1, wherein the compound is 8-[5-(3-

4 Dimethylaminopropylidene)-tricyclo[2.2.1 .0*Shept-3-y1]-1,3-dipropyl-3,7-dihydro-
purine-2,6-dione.

1 11. The compound of claim 1, wherein the compound is 8-[5-(3-Dimethylaminopropyl)-

2 tricyclo[2.2.1 .0*$)hept-3-y1]-1,3-dipropyl-3,7-dihydro-purine-2,6-diore.

1 12. The compound of claim 1, wherein R; is selected from
A AN AN ﬂ&

2 AY

3 and is functionalized with one or more substituents selected from the group consisting of

4 hydroxy, carbonyl, alkyl, -Rs, Rs-alkyl, dialkylaminoalkylamino,

5 alkoxycarbonylalkylamino, Rs-alkylamino, heterocyclyl, alkenylamino, amino,

6 alkylamino, heterocyclylalkylamino, acylaminoalkylamino, phosphate,

7 heterocyclylaminoalkylamino, and he_tcrocyclylaminoalkylaminoalkyl.

1 13. The compound of claim 1, wherein Rj is

2 _

3 and is functionalized with one or more substituents selected from the group consisting of
hydroxy, -Rs, Rs- alkyl, and hydroxyalkyl.

1 14. The compound of claim 1, wherein the compound is 4-(2,6-Dioxo-1,3-dipropyl-2,3,6,7-

2 tetrahydro-1H-purin-8-yl)-bicyclo[3.2.1]octane-1-carboxylic acid.
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! 10y0/<1o§)é0&1'?3‘°4 %WOoYgU & ()-!\ , 109 ()-"!VJ, 10%& ()- b "MME 10 h8- 10%

,()-6 E? d of claim 1, wh
e !10%5;39( t-“i\f[f’d’ﬁ}ﬁm'm( \of el RS e () - y9a0vg8 () - yoa0%g- & ()-9bbCa= !
1 10gl f 810%&' ()\ 23%40%& () - 2" %0%& ()- ' Y%0%& ()- #10%& ()-  #10%& ()-

, 8GgnmV  10%v&! Ve ()-109M & ()- @ 109%V&' ()-fnlO%W. ()- L10%WE ()-G 109
10gq! Y% EMN

2 tl—'" :

3 and is functionalized with one or more substituents selected from the group consisting of

4 alkyl, hydroxy, carbonyl, -Rs,and Rs- alkyl,

1 16. The compound of claim 1, wherein the compound is 8-(4-Hydroxy-bicyclo[3.2.1]oct-6-

2 y1)-1,3-dipropyl-3,7-dihydro-purine-2,6-dione.

1 17. The compound of claim 1, wherein the compound is 8-(4-Oxo-bicyclo[3.2.1]oct-6-yl)-

2 1,3-dipropyl-3,7-dihydro-purine-2,6-dione.

1 18. The compound of claim 1, whefein R;is:

2 AN :

3 and is functionalized with one or more substituents selected from the group consisting of

4 carbonyl, hydroxy, dialkylaminoalkylamino, -R5, and substituted

5 heterocyclylaminoalkylaminoalkyl.

19. The-compound of claim 1, wherein the compound is 8-[8-(2-Dimethylaminoethylamino)-

—

2 bicyclo[3.2.1]oct-3-yl]-1,3-dipropyl-3 ,7-dihydro-purine-_2,6-dione.
1 20. The compound of claim 1, wherein the compound is 8-(8-Hydroxy-bicyclo[3.2.l]oét-3-
2 y-i)-l ,3-diproi)ylf3 ,7adihydr6-puxine-2,6-dione.
1 21. The c§ﬁ1poUnd of claim 1, wherein Ry is:
X
2
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yl)-1,3-dipropyl-3,7-dihydro-purine-2,6-dione.

1 25. The compound of claim 1, wherein R3 is:

N

N

3 and is functionalized with one or more substituents selected from the group con51st1ng of

4 carbonyl, aralkyloxycarbonylalkyl, and alkoxycarbonylalkyl

1 _ 26. The compound of claim 1, wherein the compound is 8-(2-Oxo-3-az_a4bicyclo[3 .2.1]oct-8-_.

2 yl)-1,3-dipropyl-3,7-dihydro-purine-2,6-dione.

1 27. A medicament composition comprising a compound of claim 1 together with a suitable
excipient.

28. Use of an effective adenosine antagonizing amount of the compound of claim 1 for
the preparation of a pharmaceutical composition for treating a subject suffering from a

condition characterized by an elevated adenosine concentration and/or increased

HWND e

sensitivity to adenosine.
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29. The use of claim 28, wherein the condition is selected from the group consisting of
cardiac and circulatory disorders, degenerative disorders of the central nervous system,
respiratory disorders, diseases for which diuretic treatment is indicated, Parkinson's
disease, depression, traumatic brain damage, post-stroke neurological deficit, respiratory
depression, neonatal brain trauma, dyslexia, hyperactivity, cystic fibrosis, cirthotic

ascites, neonatal apnea, renal failure, diabetes, asthma, and edematous conditions.

30. The use of claim 28, wherein the condition is selected from the group consisting of

congestive heart failure and renal dysfunction.

31. A method of making 8-substituted xanthines comprising the steps of : a) obtaining a
N7, C8-dihydroxanthine; b) protecting the N7 position of the xanthine; ¢) deprotonating
the C8 position with strong base to generate an anion; d) trapping the anion with a
carboxyl, carbonyl, aldehyde, or ketone compound; and e) deprotecting the protected N7

position to obtain an 8-substituted xanthine.
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