3 1 MAY 2005 CONDENSED PURI M DERI VATI VES AS A, ADENGCSI NE RECEP' T' OR
ANTAGONI STS Thi s application clainms benefit of United States Provis3pnqy2mﬁ
Application No. 60/250,658, filed Decenber 1, 2000, which is herein

i ncorporated by reference. TECHNI CAL FI ELD OF THE I NVENTI ON Thi s

I nvention relates to nmedicinal chem stry and pharmacol ogy. Mre
particularly, it relates to antagonists of the adenosine receptors,
pharmaceutical conpositions conprising these conmpounds and net hods of
maki ng and usi n Te 1.0,.-$0e dreat el { CKGROUND OF THE
| NVENTI ON A&BHB@F%E%ES&QBE‘P€6§ 65?“g?@%ﬁ@ﬁ?@%Fﬂﬁ§§§Zﬁ§£?§@Adenosine bi nds
to and activates seven-transnenbrane spanning G protein coupled
receptors, eliciting a variety of physiol ogical responses. Adenosine
receptors are.gdivided.intg. I ; NAAl b, and
A3). These re@gﬁﬁgPﬁgﬁ%Pfggég#égﬁggﬁmgﬁﬁ?§%%%??ogﬁl S%A yﬁggﬁ opposi ng,

ef fects. gfo56 ysd,ifed Decduliterad20as; iwtschAs hemtrepicorpordted bpxeferehes. elicits an

i ncrease i n renal vascul ar resistance, while activation of the adenosine
Al a receptor elicits a decrease in renal vascul ar resistance. |In nost
manmal i an organ syste £ E ' sult in significant
I ncreases in the concgﬁﬁcgﬁkgﬁ%ﬁ%eng?ﬁ?]?% t he tllcglgue. The heart, for

i nstance, progyEGSverdidd r&lates 86 edatiahdrinisry andpltiratacolagppMove r esponses
to stress, such as reductions in heart rate and corgnar vas di | atation.
Li kew se partidelady; iheclatonoantzsonissngf the adgngfiag CPROF A8 MACHIY S ponse to

hypoxi a, netabolic stre ] Xb&s SFURSLAN GES usidd BekhshBey S
al so pro&%@osétd‘gﬁocgwgs?:%ﬁg#t u¥ |1vg” V. I(kil.{el Edl)d(}neys adt ustustlh% anount of
const i t Uthevedaymemrofdiseestsadenosine in order to regul ate gl onerul ar

filtration and el ectrolyte reabsorption. Regarding control of glonerular
filtration, activation of A receptors leads to constriction of afferent

arterioles, while activagi rij(g%ﬁﬂggeﬁigrmEgcﬁoq\o di l atation of

efferent arterioles. Activation o a receptors exerts vasodilatory
effects on t hey@hb&nehta whigsitdusbéoche@icat mietsengdre Aefehesine bindaés Mdat i on of

ater | n adaites o RAnRRRIST G RBER - BrLela cE G e LR g | "
tubul e a%?pggrs%lggicgmkﬂoqﬁes? Il dRRosiACleb&Abrs Afe @lideh 950 fo@ciaRiarsubsipesul at es

sodi um

(i.e., Ay, Ags, Az, and As). These receptor subtypes mediate different, and sometimes
opposing, effects. Activation of the adenosine A, receptor, for example, elicits an
increase in renal vascular resistance, while activation of the adenosine Az, receptor elicits
a decrease in renal vascular resistance.

In most mammalian organ systems, periods of metabolic stress result in significant
increases in the concentration of adenosine in the tissue. The heart, for instance, produces
and releases adenosine to mediate adaptive responses to stress, such as reductions in heart
rate and coronary vasodilatation. Likewise, adenosine concentrations in kidneys increase
in response to hypoxia, metabolic stress and many nephrotoxic substances. The kidneys
also produce adenosine constitutively. The kidneys adjust the amount of constitutively
produced adenosine in order to regulate glomerular filtration and electrolyte reabsorption.
Regarding control of glomerular filtration, activation of A receptors leads to constriction
of afferent arterioles, while activation of A,, receptors leads to dilatation of efferent
arterioles. Activation of Az, receptors exerts vasodilatory effects on the afferent arteriole.
Overall, the effect of activation of these glomerular adenosine receptors is to reduce
glomerular filtration rate. In addition, A adenosine receptors are located in the proximal

tubule and distal tubular sites. Activation of these receptors stimulates sodium
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| 3 1 MAY 2005 reabsorption fromthe tubular |unen. Accordingly, %?mgr}g
the effects of adenosine on these receptors produces arise in glo apa 0%
filtration rate and an increase in sodium excretion. SUWARY OF THE

| NVENTI ON The invention is based on the discovery that conpounds of

Fornmul a reabbstptibn &oen thHedh sgl ' AR S QLS el R LI cul ar

subt ypes of &ggenosi ne rec]gg%r(}ra@gn'Bgtscgﬁfdig\r%?y’th&s@ﬂ cﬁt @8%5‘3?&5?%?%"‘13}{\%% on

f eat ur es theaR FReSPIeEs producpsmi iisesn ghedartlai filttdtienpate wad bh ditreABYA 96ditumeat ment

of nurrergy&et% seases, including cardiac and circul atory disorders,
degenerativeé dt'sorders of the central nervous system respiratory

di sorders, and many diseases for which diuretic treatnment is suitable. In
general, the invention features highly potent and sel ective antagonists

of the adenosine A, receptSUMMARY ORTHBEINVENTION cormpounds of formula
| or I1I: 2 3 005, RZ. R ~ FORRNLA | ~)-Z-R3 | XNN R7 .

. T MAY A Rs ! :
Rz R q N --z- B3 UIERRPR & hased 9p thedisprueryithatmempetinds offcemiutubpetdant | y
sel ect edpdte@BnliieleBfiP! MRS SigaRudr subtypes of adenosine receptors. Based on
this discovery, the invention features adenosine antagonists useful in the prevention
and/or treatment of numerous diseases, including cardiac and circulatory disorders,
degenerative disorders of the central nervous system, respiratory disorders, and many
diseases for which diuretic treatment is suitable. In general, the invention features highly
potent and selective antagonists of the adenosine A, receptor.

The invention features compounds of formula I or II:



a) hydrogen; b) al kyl, alkenyl or al kynyl, wherein said al kyl, aIkeqYI, or
al kynyl is either unsubstituted or functionalized with one or nodd MAY 2005
substituents selected fromthe group consisting of hydroxy, alkoxy,

am no, al kyl am no, dial kyl am no, heterocyclyl, acylam no,

al kyl sul fonyl arnj no, and heterocycl yl carbonyl am no; and c) aryl or
substituted aryli}2 R3 is selected fromthe group consisting of. (a) a
bicyclic,RﬂlﬁAEzébgp or pentacyclic group selected fromthe group
consistingYof. * 3|13 1 MAY 8905 v ~111'nl1~/ NNR N2 NL- Y OOO AN
wherein the*bicyclliic , trijcyclic or pentacyclic group is either

unsubsti t ut or nctigRalized with one or nore substituents sel ected
from the groupfconsi §tThg ®f (i) alkyl, al kedARMKEEALkynyl; wherein each
al kyl, al kenylj or ala nyl Zs—er}f her unsubstituted or functionalized
wi th one or e subdiitu S selected fromthe group consisting of

(al koxycar barmoyl, (am no) (R5) acyl hydr azi nyl car bonyl ,

(am no) (RS)acyl oxycar boxy, (hydroxy) (carboal koxy) al kyl car banoyl ,

acyl am noal kyl am npo, acyl oxy, al dehydo, al kenoxy, al kenyl am no,

al kenyl sul f onyl anRpo, al koxy, al koxycarbonyl, al koxycarbonyl al kyl am no,

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

al koxycar bonyl am noal kyl am no, al kyl am no, al kyl am noal kyl am no, 4 3 1 NAY
2005

I \>—Z—R3 FORMULA II

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

a) hydrogen,

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

c) aryl or substituted aryl;

R; is selected from the group consisting of:

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



al I cyl carbanoyl, al kyl phosphono, al kyl sul fonyl am no, al kyl sul f onyl oxy,

am no, am noacyl oxy, ami noal kyl ar al kyl car banoy!l, ani noal kyl car bandyl MAY 2005
am noal kyl het erocycl yl al kyl car banoyl ,

ar ni nocycl oal kyl al kyl cycl oal kyl car banoyl , am nocycl oal kyl car banoyl ,

ar al koxycar bonyl , aral koxycarbonyl am np, aryl heterocyclyl, aryl oxy,

aryl sul fonyl am no, aryl sul fonyl oxy, ceaftbanoyl, garbonyl, prano,

cyanoal kyl carganoyl , cl oal ky4"am no, al kyl a ,

di al kyl am noalpyl am di al kil am no l,car , di al kyd.phosphono,

hal oal kyl sul antros/hal o het, cyclyl, heter OCy kyl am no,
O

het er ocycl yl noyl , hﬁdro ~hydr oxyahkyl sul f onyd am no, ®Xi ni no,
phosphat e, phosphono,,-R5, R5zal koxy, K5- alkyl (al kyl)anj no,

R5- al kyl al kyl car ba R5- al ky! ani no, \R5- al ky| car banoy |~

R5- al kyl sul fo | kyl s | am R5- al kyli{ hi o,

R5- het er ocy }
aryl carbo
substi t ut €d het ervaryl sulf onyl ar nifrRo, sub
substituted heterocycl yl am noal kyl am no, substituted
het erocycl ylgul f onyl amf sul f oxyacyl am no, %t hi ocarb yl,
trifluoro ;o an ) (al koxycar bonyl ) arjal kyl car bgnoyl ,

(am no) (R5 ydr azi car bon ganino) cyl ox oxy,
(hydr oxy) (car bos] koxy) al &yl car acyl am notl ky 1hqg, 4 aﬁ
al dehydo, alkenox§, alkenwﬁénino, akkenyl sul f onykfam no, “aj koxy,

al koxycar bonyl , al koxycar bonyl al kyl am no, al koxycar bonyl ani no,

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

al kyl am noal kyl am no, al kyl carbanoyl, al kyl phosphono, al kyl sul fonyl am no,
al kyl sul fonyl oxy, am no, arninoacyl oxy, am noal kyl ar al kyl car banoyl ,

am oal kyl carbanoyl, am noal kyl het erocycl yl al kyl car banoyl ,

am nocycl oal kyl al kyl cycl oal kyl car banoyl , am nocycl oal kyl car banoyl ,

ar al koxycar bonyl , aral kGxycar bogyl am no r yl het erocycl yl, aryl oxy,
aryl sul fonyl am no, aryl.sul fon carbagmeyl, carb | ,4cyano,
cyanoal kyl car banoyl , /c al kytlam-no, M i

am nq,
di al kyl am noal kyl am 911, o

A, Y,
g |
25 4

wherein the bicyclic , tricyclic or pentacyclic group is either unsubstituted or

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

® alkyl, alkenyl and alkynyl; wherein each alkyl, alkenyl or alkynyl group is either
unsubstituted or fimctionalized with one or more substituents selected from the
group consisting of (alkoxycarbonyl)aralkylcarbamoyl,
(amino)(Rs)acymydrazinylcarbonyl, (amino)(Rs)acyloxycarboxy,
(hydroxy)(carboalkoxy)alkylcarbamoyl, acylaminoalkylamino, acyloxy, aldehydo,
alkenoxy, alkenylamino, alkenylsulfonylamino, alkoxy, alkoxycarbonyl,
alkoxycarbonylalkylamino, alkoxycarbonylamino, alkoxycarbonylaminoacyloxy,

alkoxycarbonylaminoalkylamino, alkylamino, alkylaminoalkylamino,
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di al kyl am noal kyl car banoyl, di al kyl phosphono, hal oal | yl sul f onyl am no,

hal ogen, heterocyclyl, heterocyclylal kyl am no, heterocyclyl car baqybyaY, 2005
hydr oxy, hydroxyal kyl sul fonyl am no, oxi m no, phosphate, phosphono, -R5,
R5-al coxy, R5- allyl(al kyl)am no, R5-alkyl al kyl carbanmoyl, R5-al kyl am no,
R5-al | cyl carhamoyl, i 3 Y 2005 5-al.kyl sul fonyl :

R5- al kyl sul fgf\}ijlf:é:tﬁﬂ%é’l’ Péé‘y Eﬁoﬁ? qqpoglﬁﬂg% C%Yléléllfw%y,’ gYSt i t ut ed
aral kyl am no BSfid U LEGh R l&%fl(?ﬁ?@%%!rrgﬁrﬁ%ﬂﬁ barbSiiRst i t ut ed

aryl sul f onyl %%ﬁfgoé{li%am notnwsubs | tut ed “het er oar I%Iu?l?lozyl am no,

substi t ut ed athimoelikglhyietodyclydalkiglcarbatnel, het er ocycl yl am noal kyl am no,
substituted heterocyclyl su] fonyl am no, sul foxyacyl am no, thi ocarbanoyl,
trifluoromet ﬁwnpcyma@ﬂcé(e{éé@ﬁ%m%g a&]"%‘lﬁ)’%@ﬁ‘é’ﬂ%"?‘?%!ﬁf hydr ogen,
Cl- 4- al kyl - < pqgﬁm: aﬁﬁﬁ' ' - al kyl ,

Cl- 4- al kyl - (%ﬁéxgérﬁy dﬁény %’?}Fggﬁbs(ﬁ ggg“%ﬁ”t erétgfnogﬁgggiag&?x d or

functi onal i zaglsulfedylanmot arylduifeeylupstarianenyl scageingt; kgahd,r om t he group
consi sting of hal ogen benzy| ., and. benz

“OH - - NH2, , |
functi onal i Zedugalkycar %gﬂ@cyﬁaﬁv@%@: idfalferliainge flia 'Yé@nmpalh:v{aﬁén@roup

i sti . - - : 3 j th
oroup:cong: e aRsetbor GHE o lhensiag iy RO BURRLET b Rl
- CONHSC2R4,  heTEbitinOANERedroc vl IRH) AR08 Heteroe WHAEKEB Am o y INHGMNKKOP R4,
- NHPG3H2, - NHSO2R4, - NHSO2NHCOR4, .- OPO3H2, - 3H, -P R4, -PCO3H2,
-SMBH, -S» mMaE@éwﬂgagmmmmﬁé@m%ﬁﬂweﬂsﬁﬁﬁiw H0 H
N'N N N NN M caikA)niRe, Ryttt (R Mt ylanith, R-dhyBdbamby,

R;s-alicylsutfonyl, Rs-alkylsulfonylamino, Rs-alkylthio, Rs-heterocyclyicarbonyl,

substituted aralkylamino, substituted arylcarboxyalkoxycarbonyl, substituted
arylsulfonylaminoalkylamine, substituted heteroarylsulfonylamino, substituted
heterocyelyl, substituted heterocyclylaminoalkylamino, substituted
heterocyclylsulfonylamino, sulfoxyacylamino, thiocarbamoyl, trifluoromethyi;
and

(1) (alkoxycarbonyl)aralkylcarbamoyl, (amino)(Rs)acylhydrazinylcarbonyl,
(amino){(Rs)acyloxycarboxy, (hydroxy)carboalkoxy)alkylcarbamoyl,
acylaminoalkylamino, acyloxy, aldehydo, alkenoxy, alkenylamino,
alkenylsulfonylamino, alkoxy, alkoxycarbonyl, alkoxycarbonylalkylamino,
alkoxycarbonylamino, alkoxycarbonylaminoacyloxy,
alkoxycarbonylaminoalkylamino, alkylamino, alkylaminoalkylamino,
alkylcarbamoyl, alkylphosphono, alkylsulfonylamino, alkylsulfonyloxy, amino,
aminoacyloxy, aminoalkylaralkylcarbamoyl, aminoalkylcarbamoyl,
aminoalkylheterocyclylalkylcarbamoyl,
aminocycloalkylalkylcycloalkylcarbamoyl, aminocycloalkylcarbamoyl,
aralkoxycarbonyl, aralkoxycarbonylamino, arylheterocyclyl, aryloxy,
arylsulfonylamino, arylsulfonyloxy, carbamoyl, ca.rbonyl, cyano,
cyanoalkylcarbamoyl, cycloalkylamino, dialkylamino, dialkylaminoalkylamino,
dialkylaminoalkylcarbamoyl, dialkylphosphono, haloalkylsulfonylamino, halogen,
heterocyclyl, heterocyclylalkylamino, heterocyclylcarbamoyl, hydroxy,
hydroxyalkylsulfonylamino, oximino, phosphate, phosphono, -Rs, Rs-alkoxy, Rs-
alkyl(alkyl)amino, Rs-alkylalkylcarbamoyl, Rs-alkylamino, Rs-alkylcarbamoyl,



N\W iN/ NN NOH HNIH~HT4 Ni i | R4 n=0,1,20r3;AiCi|J

sel ected fromthe group consisting of -CH=CH, -(CHm(CH),,, CH= AR 2005
and -CH2-CH=CH, m=lor 2; XisOor S; Zis selected fromthe group
consisting of a single bond, -0-, -(CH2) "-, -Q(CH2)i-2-, -CH2QOCH, -,

- (CHR2) 1- 20- , . REHRGHGHER: @ﬁﬁ% y - and. 6 3 1 MAY 2005 R6
is selected from the grng{ip co S|us]5tt-°|?lgg 6%%?@1@?@{0%@&/]C,afbom’l,
al kyl suf ony! , substituted araﬁtyﬂlahihb,lﬁubﬁtit&fed|aky1barb§#§hikd£8)d£r%gn l,ﬁb's%mﬁ&{j

n g of: a

heterocyclyl; apnd .R.is selected fromthe group consistin
hydr ogen; b) Q’I”%&‘iﬁonﬂl&ﬁ’é’r‘@ﬂ Yming; substistedzatersarylsubfonglamino, shikyinytedof not
| ess than 3 ; ' ' .al kenyl .or al kynyl is either
unsubst it ut edﬁﬁéllaggﬂgltl’\?%ﬁn%g%t%ﬁ#%ﬂ&%n?ﬁljﬁf%ﬁnéﬂos6@%‘51%#9@ ents sel ected
from the grougeterongilglsuignyiminsds0Fkyad/iR%%; thiGldl ki BTN

* SRS, iAo ATy,

di al kyl am no, heterocyclyl, acylam no, "al 1'N0,
het erocycl yl carbonyl am no; and c¢) aryl or substituted aryl; d) alkylaryl

| kyl ' ds of FE H opti |
e ] o Selebed i B0 fepu BB 8L o B et eCr-aASbEP R act | ve
conpoundhenaylpwhereth et@LESIRR C, falkyKUO,E ?ﬁd Fﬁé,@,g %@gﬁ% g%;ez?mpr a

phar nmacol o}g{i) cal [%a/ a cegt able addition sal erred
enbodi meti¥ sty Ebﬁ‘ﬁﬁ prRlizgd withene e tied aibstitients selpcted donofhefesupll a | or
' wher Qolisisting of halogen, -OH, -OMe, -NHz, NO,, benzyl, and benzyl functionalized with

one to three substituents selected from the group consisting of halogen, -OH, -OMe, -
NH-, and -NQO»;

Rs is selected from the group consisting of -(CR1R2},COOCH, -C(CF;),0H, -
CONHNHSO;CF3, ~-CONHOR,, -CONHSO,R,, -CONHSO;NHR,, -C(OH)R4PO;H,,
-NHCOCF;, -NHCONHSO,R,, -NHPOQ;H,, -NHSO;R4, -NHSO,NHCOR,, -OPO;H,,
-OSO;H, -PO(OH)R4, -PO;H;, -SO3H, -SO,NHR,, -SO;NHCOR,,
-SO;NHCONHCO;R,, and the following:

f\/\\:__ N *,j\ N=m VN NN
P g ' ;—/-.._ Ry MH ' \\N J,\ \>—GF:I
Ho . . '!,LL‘""\ /7 N
he e Al B
) R,
N ,?\\ — N i
N
/“\ N | \>N ; T, >
ST {
W H 7 s N
"‘i"-ftn Re O\
n=0,1,2 or 3;
A is selected from the group consisting of -CH=CH, -(CH)y~(CH),, CH=CH-CH,, and
-CH;-CH=CH;
m=lor 2;
XisOor §;

Z is selected from the group consisting of a single bond, -O-, -(CH,) .-, -O(CHy); .2+,
-CH,OCHa-, -(CH3),20-, -CH=CHCHs-, -CH=CH-, and -CH,;CH=CH-; and



neither of Rl and R2 are hydrogen, that is, each of RL and R2 are

I ndependently selected fromthe group consisting of a) alkyl, al3k1eﬁ1%fl @,{j
al kynyl, wherein said al kyl, alkenyl, or alkynyl is either unsubsti u@
or functionalized with one or nore substituents selected fromthe group
consi sting.of hydroxy, alkoxy, am no,_ alkylam no, dialkylam no,

het er ocy &6y %el‘?ft{fiﬂ gﬁ’inﬁﬁe grogp kopsasiing avargas, algf gacyl, alkylsufonyl, aralkyl,

het er ocy . 1, 0Q; tuted aryl. More

preferab yl%éhgl?é#)%gg{yﬁghg&%?téﬁgkg?ﬁgﬂgktlegcgﬁl&&%hI n yet other preferred
enbodi meRy s sefecta] FiGithe grouf Chisistingofi:s al kyl in other preferred

enbodi nents, and_Z_ is preferably a single bond. Preferred conpounds of
this inventiof aP¥drogeg;4- Hydr oxy- bi cycl o[ 2. 2. 2] oct - |

-yl)-7-isopropyl P - - { dro-n1. 3, 4. 53 8-

pent aaza- as- i ﬁ%ﬂ%’-@%ﬁ@éﬁrﬁﬁgtﬁ%& f%{r@&}’s, or aH{yﬂﬁ Of’hmalbss than 3

7- Et hy| - 2arbdnsiwhisreitysald £yl slkeny? o2 hikgaitid eithoruhsibisaaid dr fnbtidnaligbd ahydr o-
I, 3, 4, 5a, 8- pent aaza- as-i ndacen-5-one (conmpound 2); 3

- [ 4- (7- EV#HIons opRra sihstpyantsselated fromdhe sieyn censistingof hydemxypalkox - p

St 2522 o A3EENAG, ALyt helefucfert] 484 fabrind, huBiaoRPahidtS! g cOmPOUNd
2- (4- Hy dherepepilglcattonlathid]; @6d - 1-yl ) - 7- met hyl - 4-propyl -1, 4,6, 7
tetrahydro-1, 3, 4, 5a, 8- pent aaza- as-i ndacen-5-one (conpound 4); and

3-[ 4- (7- | sopr Bhy YL OpssntndAsYY - 4 5.6, 7-tetrahydro-1 H1,3,4, 5 a, 8-

pent aaza- as- i gﬁ@,- D wm2] 0Ct-1-yl]-propionic acid (conpound
5). The conpo% S (r)l?&} ﬁlll QSH\ ns\%%ﬁ?%ﬁ e%h be nodified to enhance desired

properties. Such nodifications are known in the art and include those
t hat i ncrease_pi ol ogi cal enetrati {c}n into a given biological system

(e.g., blood, T ?/ﬁ?)‘ﬁﬁ?‘f‘lfl5§§§9@h'ila§8ﬁ roptiopdix eride 18 fermsrguch am an aglyealor al
avai | abi Ld kn S b : Wl ' by _i:Dj kon,
o Fer et FRRRAD 8 Mcal Yol e oMo Ik Sl Rhccphlry pli PREELE
nmodi f i catdipgimsomedd, ode pharbutolagiealivbacdeptablecadditivn seBt &1 idriatmpiederred t h

ol yet hyl ene..gl ycol.s, derivati.zation with
poty yembodn%e}{ts, e cornpoundas of ﬁle mvent\llgn are compounds of Formula I or I wherein

neither of R; and R; are hydrogen, that is, each of Ry and R, are independently selected
from the group consisting of

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

b) aryl or substituted aryl.

More preferably, at least one of Ry and R; is alkyl. In yet other preferred

embodiments,
A is {(CH)~(CH).
R; is alkyl in other preferred embodiments, and Z is preferably a single bond.

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

7-Ethyl-2-(4-hydroxy-bicycio[2.2.2]oct-1-y1)-4-propyl-1,4,6,7-tetrahydro-
1,3,4,5a,8-pentaaza-as-indacen-5-one (compound 2); :

3-[4-(7-Ethyl-5-ox0-4-propyl-4,5,6,7-tetrahydro-1H-1,3,4,52,8-pentaaza-
as-indacen-2-yl)-bicyclo[2.2.2]oct-1-yl]-propionic acid (compound 3);

7



pivol ates or fatty acid substituents, conversion to carbamates,

hydroxyl ati on of aromatic rings, and heteroatom substitution in ag f”"’gf'
rings. The invention also features a pharmaceutical conposition inclu 3@5
any of the above compounds, alone or in a conbination, together with a
sui tabl e excipient. The invention also features a nethod of treating a

patient displ ayi ng2<$#ghsiroxy-bisyelpfoh]oof- I oy1d7 seethel-oprafiydar4Jer- wher ei n

activati | singe receptors pla a cauysative role in the

di sease %ﬁﬂg{dg%}ti%g.%lgwgn ‘}Tﬁi&idﬁ‘fﬂ v QEgEQﬂWRﬂ‘@Héﬁiﬁ’& to the patient an

effective anount of [£Y-Ifprddig-5ehQue _Q%@,$;tet¥%}ﬁ,fd%_§pg§,§,43§aa%i sor der
oh |

can be, for exanple, systenic hyperPe I on, rena al |'ur €, et es,

ast hna, ReAtaazReAmingaecn-2ohdvicyda(2. 2 2jegebiyiveropmmid adid(domigoundrs)r enal
dysfunction(gn%.d renalcl d% function oc urriqu as a side effect of a
diuretic used ToTHREHPCLS VOrRIoREaR be mpditiedito enhapes gasired praperties.
oCCurri NhcBmcdlisé A&owdf int B inc M t. | c. agents).
Conpounds of the afﬂi%\r}gﬁ{ [ onwg#lgleﬂrié.?ggvant glggg%ﬁgﬁﬁdﬁ%%ﬁaﬁoéc gvvi ng. For
exanpl e, pepatyationdytocagiverebiedegical nystaw(elgs bkodplymptiatit aestémecdnidshépead of
side ef fsegttés aurlld gz theé c§{_} be incor{‘)o,ﬁ)iat ed .into, nunerous dosage forns
i ncl udi 8RR 0GEsE drah 4VAHaRIGLY, grease solpblifvtasallovs adminsiTatiqa by daiiestion,
SUPPOSi tapet @Stabblisth] Fhdf R alfe} Atd i ' LHERL:RRs i di.efary
suppl enments, or topical pr_e{o%?éaﬁr%ﬁfse{%?hEggl?iﬂégo%ﬁege#t}gr?gﬁé&rtr@&s %:né::lm{e’

appl i cathubas not Hmited ipeaistiication wish polyethtyiame giyuoly) detisatikation i@ vet eri nary
t reat ment b el s... | Q enbodi.nent s, . the pharmaceutical conposition
o milyes At i subsipens, cRpRsion R RS

adm ni strirgs,i ;04 held BomiBE LA A HOmbEALHEE a process for preparing the
above conpounds = conprising the steps of:~a) alkylating a thioketone to
produce a t hilhetimention plspdeatuieng phhmnacthiice thmpositioh irchslibs hiyt of e ani no

it or medr SRR AE R Db cpBbFaNFE Bt § SR some
The cycl | zed produet To o ear bo | e e e AR g o et o
the proc¥SBIOBHIM dease Pi'édl_é‘?féﬁfswéf?i_ﬂeﬂ):tiﬁ_@ﬁﬂﬂ ofidy1 adetiogime meceptaas playsiat h
DY Dlcduckridd R BiVGe bisdasl G UABRKY! e kb RORIE! hinfShSlg 30" 000 2N

patient an effective amount of any of the above compounds. The disease or disorder can

be, for example, systemic hypertension, renal failure, diabetes, asthma, an edematous

condition, congestive heart failure, or renal dysfunction(e.g., renal dysfunction occurring

as a side effect of a diuretic used to treat congestive heart failure, or renal toxicity

occurring as a side effect of treatment with chemotherapentic agents).

Compounds of the invention offer advantages, including the following. For

example, (1) they can be used in low doses to minimize the likelihood of side effects and

(2) they can be incorporated into numerous dosage forms including, but not limited to,

pills, tablets, capsules, acrosols, suppositories, liquid formulations for ingestion or

injection, dietary supplements, or topical preparations. In addition to human medical

applications, the compounds of the invention can be used in the veterinary treatment of

animals. In some embodiments, the pharmaceutical composition is formulated for oral,

intravenous, intramuscular or subcutaneous administration.

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

cyclizing the alcohol intermediate to produce a cyclized product.
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reducing the acid to a correspondi ng al cohol; c¢) oxidizing the alcohol to
an al dehyde; d) coupling the al dehyde with 31 MAY 2005
met hyl (tri phenyl phosphoroanyl i dene) acetate to produce a coupled product;
e) converting the coupled product to a thioketone; f) alkylating the

t hi oketone to _produce a thioether; g) reacting the thioether with a
substituted ah®pemesmbodigtentsdhepleaigquocass firtenobmprisesrthestembf;a) and h)

cyclizin . . nt er jate 1o .pro e. a.cyclized product; and i)
converti %%ﬁ{%éﬁét@lg{}“&?g&ﬂﬁ%%&o at%“ﬁ‘”‘é%%tﬁ? el”é’a%% 9815 sRRodpgentsn sone
enbodi neftieprotdis cOMBESEILEQBIY IS BScduPBins h AR uBdciGeMlp! | N9 a di ani no
uracil with bicyclo[2 2.2]octane-1, 4-dicCarboxylic acid nononethyl ester to

produce &iyclati-42lastanssk. edicaghonylic heid avordmathyd ester toempduct angicaithdr; c)

ti h L t d t hi tone; d kyl ati th
Cht oot oRubE FEAEE 1 8 PRRRNIRRF atcaor (ot Riipethe Hontob na Aldehyd: o)
substi t ut@pliagitROaldbipRBOVitH ﬂeﬁ?ﬂﬂ%@nﬂﬁh&pﬁgf&hyﬂiﬁgﬁf Q&%g@io%rgﬁ{ﬂfde % 31 d g

cyclizing the alcohol internediate to produce a cyclized produc
conver t i FRPPIFEPrOfuct vnpertingthe coupled prodivdsoyd thioketont; Gealkylating/the | N sone

enbodi megy: ss comprises the steps of: ni §rosati ng 6-am no-
| - propyl H+ ef)é}{réﬁ%%é? ér;f‘g? 2 ,ﬂiP %ﬁ%ﬁeﬂ%’%‘?%@\ﬁg@"ﬁ&ﬁf Wﬁ%@é“%’ﬁ{r&tﬁe 8% e; b)

r educi ngaleigo! tolptddwse an BcEkdTstbh&iAte; ﬁdqg%gaiéiﬂgt&%léﬁpﬂﬁéig@ia@é 1 o
uracil; c) converting the diamno uracil to an am ne salt; coupl i ng
the am an0§5¢%aﬁ}fph@sgpmdas(tyand)ﬁ)@%v@{x@ thejyobzesiprotiuat 40 boxpbidicaid t o
produce g.faupled product; and e) converting the coupled product to a
t hi oket one; P) al kyl ating the thioketone to produce a thioether; g)

reacting the Dhsomes dabodainkits 2he pRstkéstdbn@shs8EtHRG s GPAPLoupPnP b QMEF0AN
al cohol _internedi ate; and h) cyclizing the alcohol internediate to
produce Wagy githhieycle(ddilpctamy- hardisashexilisscidaonevathybests topraduee amvent i on

will be e . I ' IL].e escr.i ptjon nd fromthe
Clai o, SRR ER AR It R 2 e IR R ) AP LB S BT hea,

al |t echthickatonend) alkyletitd the chiblestoBe 1WgREdRRAhibellRY ) rbftins HEh{RAY NG as
comonl y L{der tood by . one of ordinary skill in the art to which this

i nventi off! Eélsﬁﬁﬁ@teﬂl Fehobireduesan daehal intpanadiate) and Heyadigingtheent to

:)sz g " d?ﬁd\}fé}'% E}Iﬂgrrxll,mﬂé ﬁlle Eba%]aguéég HRRed &ohﬂ&aﬂa 3 E&r?\%rt%g kg %S/(I:hnz%dgroéur%?
to a carboxylic acid derivative.

In some embodiments, the process comprises the steps of: a) nitrosating 6-amino-
I-propyl-1H-pyrimidine-2,4-dione to produce a nitroso intermediate; b) reducing the
nifroso intermediate to produce the corresponding diamino uracil; c) converting the
diamino uracil to an amine salt; d) coupling the amine salt to 4-hydroxy-
bicyclo[2.2.2]octane-1-carboxylic acid to produce a coupled product; and €) converting
the coupled product to a thioketone; f) alkylating the thioketone to produce a thioether; g) |
reacting the thioether with a substituted amino alcohol to produce an alcohol
intermediate; and h) cyclizing the alcohol intermediate to produce a cyclized product. -

Other features and advantages of the invention will be apparent from the

following detailed description, and from the claims.

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

described herein can be used in the practice or testing of the present invention, suitable
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3 1 MAY 2005 nethods and materials are described below All publications,
patent applications, patents, and other references nentioned herefn Miyeps
i ncor porated by reference in their enti rety. In addition, the materials,
met hods, and exarrpl es are illustrative only and not |ntended to be

limtin Throughout .this specjfication, the word "conprise"” or variations
such asgm té%‘#pq"ﬁ%s'@%t H%IF aredassriped brjowwAll pubdicatieis: patentpplicatinkypatdes,
| nel uSi ofiaQfnch i Ahed dBAGARK heblin He B3 uOlid U SRRLEBUL 2l LR, exel ust on

of any I nteger or group O group
i s an’ alddpitioh] the qatdrinls,ghetods, had emﬁplag ark $BSstraf V€ onlYAA Bt RRGed ﬁf‘be

al kenyl group can be straight or branched, and can have, for exa
from 3 tiBUENEar bon atoms in a chain and 1 or 2 double bonds. Exanpl es of

al kenyl grou ' t . idted ta, and sopr enyl. As
used herein, %‘@‘%W&gﬁglﬁ"%@g&ﬂﬁ ﬁﬂ‘ﬁ?@f’c‘?ﬁr%%laaw & has at
| east orfeomprises? er trntbrishng’ ’&hﬂyﬂélhncﬁl‘m todh EethEtlﬁélhﬁ oP4 sthfe g@ﬁ:@g& and

can have, for ex nple,. from3 to 6 car onaomslnacaln an

triple 58ERPS mﬂeé%ble}fn%rh@)mscﬂusgmf@sy ofhee integer obgtmrce"megerb. mted to,

| ] h
ﬁ;gﬁ?ﬂgr g?gg}oﬂgéﬂg&%r | I\l/(gﬁﬁdeé?ﬁia Fhsh‘%c'cgﬁ%’ uﬁ?'ﬁﬁ@’gtg en)[ea@?‘b‘l?p is an
aryl gr dopble Ibandl Ansaﬂtmgrl ot cbandb Bergipk &rbrmed andRah 'h'&%?%tseﬁ

cyano,

al kyl, |kOX¥ ni tro, carbox car boal kox’
di al kyl %ﬂﬂh Oﬁ& °n AlPERDIAA Chajy R//arr 3(90Ublﬁéﬁ@f1§pﬁyamphb Iot]hl&remsd@tnqps
tr| hal O%Jﬁ}’de butGRé Hggqmltga/ko aﬁgi in%%déntré}{yécar banmoyl . As used herein,

"aral kyl" group Is an a substituted with an aryl group.

An exanpl e oﬂsamecahabkyfalgyﬁjdp grémphe@ﬂ‘ﬁh?ha%‘z cdERG égialﬁthat hasca%f@éa@%rlgl |
carbon atons anpl es

gr oup | gn al hat Lgr?? for exa
of cycl ?(9?“% ye Cé?é’Fétﬁ?‘ét&Mr bamh@@@mdmwave ﬁ;xsexasmbb here| n,

racyl " GoftPtd 6 cabs Eu.%hgéih d, or
gr oup. E>‘<)arrp es of %Cy gr O%gﬂ{%{éﬁclh@ @pﬁ%o% 8i‘?§L (Og 8‘3’“5’ Vi from
lto 6 @wlusenbuttapereoti limitéxbtoa pkoplargi antphutydydet vl and pi val oyl are exanpl es

of acyl grou%5 é‘;ﬁ{ grou maybe substituted or unsubstituted. As used
herein, "car er@‘rnou?fy Sgrgu I phersl oripphthyl exaupcena deriyativetereof.

A “substituted aryl” group is an ary! group that is substituted with one or more
substituents such as alkyl, alkoxy, amine, nitro, carboxy, carboalkoxy, cyano, alkylamino,
dialkylamino, halo, hydroxy, hydroxyalkyl, mercaptyl, alkylmercaptyl, trihaloalkyl,
carboxyalkyl, sulfoxy, or carbamoyl.

As used herein, “aralkyl” group is an alkyl group that is substituted with an aryl
group. An example of an aralkyl group is benzyl.

As used herein, “cycloalkyl” group is an aliphatic ring of, for example, 3 to 8
carbon atoms. Examples of cycloalkyl groups include cyclopropyl and cyclohexyl.

As used herein, “acyl” group is a straight or branched alkyl-C(=0)- group or a
formyl group. Examples of acyl groups include alkanoy! groups (e.g., having from 1 to 6
carbon atoms in the alkyl group). Acetyl and pivaloyl are examples of acyl groups. Acyl
groups may be substituted or unsubstituted.

As used herein, “carbamoyl” group is a group having the structure H;N-CO»-.
“Alkylcarbamoyl” and “dialkylcarbamoy!” refer to carbamoyl groups in which the
nitrogen has one or two alkyl groups attached in place of the hydrogens, respectively. By
analogy, * a.rylcarbamoyl“ and “arylalkylcarbamoy!” groups include an aryl group in place

of one of the hydrogens and, in the latter case, an alkyl group in place of the second

hydrogen.
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"Allyl carbanmoyl " and "di al kyl carbanoyl ™ refer to carbanoyl groups in which
the nitrogen has one or two al kyl groups attached in place of t hed 1 MAY 2005
hydr ogens, respectively. By analogy, "aryl carbanoyl" and

"aryl al kyl car banmoyl " groups include an aryl group in place of one of the
hydrogens and,, in the latfer case, an alkyl group in place of the second
hydrogen. 10 3 ‘féﬁ@hﬁﬁ%% C%O@af%@ﬂ%ﬁnﬁi gI9RY| " group is a - COOH
group. As usehd\aehBrein 2hi8XY” o8l }50‘355' Noakivl 3 nai iR bn whi ch
“alkyl" is as pr evi.oﬁegll’y degr?ge}g. aﬁku@é% #é?ﬂ iu?’l‘,” Z‘I %@SY aIPl?f/I " group
is an al pyEviapsbugesesbgt.evi ously described, w th a hydrogen replaced by an
al koxy group, Vi 0u$‘lﬁlg descrj bed. /As used herein, "halogen" or "halo"

as pr ik . )
group i 5. 1 UofAHEES BFISGhi FIESXYSIoiy BROUBLS FrodlkHEErouRes DiseipuRbrdssaribed
" het er ocygth\ hyddbs StrebBic ed ring structure, in which
one or nore of t éegﬁateg(rsétil %’ %‘ﬁaelﬁg}%%mﬂlg’ %ﬁﬂg\ﬁé%f@(?ghﬁi than car bon,
e.g., N 0, 8s usehbereim Ehalbgdn” gr Bhido’t gfvup §s ALY, tElofhe, MY Rbdife.
i.e., can be égt ur(g ed, @ can tfe” partially or fully unsaturated.
Exanpl es of hetéfs E?‘EFIEW é“r"‘c‘fﬂ@é" Yinerapds gyrto@pput i0membered ring stmetuyd, |
thienyl, irf Vhidk ®h¥or mid?t HARYAIRRUL 30 ling (AT QR AN o gtTOT PROLG YT,
t hi onor phol i nyl, i F\gg)l yl, m| né’%&ﬁnsﬁ%{@%%ﬁ nﬁ%%l@%%ﬁ%%gg” I\}'H
pyri m di By A hesenoeyeyl grphp cari soaramatiy br néws avoazabic] Kb, niah bets@tur AZD oy lcan 88
benzi m dazol .yl . used herein, "substituted heterocyclyl" group is a
het er ocy%qlﬁ?l){)é?{)ﬁ@vaé?‘%? ed. dﬁ@“@iﬁsﬁﬁ@tmﬁ% erspaincludgihyadst by
subst i t upRitgzoHAC Rurdgyl kXY thid I %ﬁ]a R . | S S3h hal Kox
car banoyl , cyair;!o,_ ﬁfﬁ’ o0, lﬁ%Nrs(i’hal on%lf yl, cﬁ?%’%@l E%%gwggwa,‘nyltlﬂ?rgﬁgﬁwnyl ,
hydr oxy albkgmorghobily imdolad, indndinyh ésoindolinyh pitreoiditad, loytimi omen piprfazahy| gr oup
substi t a_hydr ox roup.. As _used herejn, "sul famoyl™ group has the
struct ulrjlég)fdaé?%)l’z‘ : Oﬁé%k%t@ﬁwla%‘} enzipnazlyh| kyl sul f anoyl " refer to
sul famoyl gr oapsisédhetbint Fsubfifuil hERERN I eSS RH & £4 r%
attached in place of the hydrogens, r gg £0T iovgl y. eé%/r\%g%ﬁl %,/?;gmg,%%n
" ar y| sul $Rgrsymore xydrogeny aegirenltesd biyambstitierys sushssiabokycddkdiamatoyl group in
pl ace of 4;8618fino, carbalkoxy, carbamoyl, cyano, halo, trihalomethyl, hydroxy, carbonyl,
thiocarbonyl, hydroxyalkyl or nitro.
As used herein, “hydroxyalkyl” means an alkyl group substituted by a hydroxy
group.
As used herein, “sulfamoyl™ group has the structure -S(0):NH;.
“Alkylsulfamoyl” and “dialkylsulfamoyl” refer to sulfamoy! groups in which the nitrogen
has one or two alkyl groups attached in place of the hydro gens, respectively. By analogy,
“arylsulfamoyl” and “arylalkylsulfamoyl” groups include an aryl group in place of one of
the hydrogens and, in the latter case, an atkyl group in place of the second hydrogen.
As used herein, an “antagonist” is a molecule that binds to a receptor without
activating the receptor. It competes with the endogenous ligand for this binding site and,
thus, reduces the ability of the endogenous ligand to stimulate the receptor.
In the context of the present invention, a “selective antagonist” is an antagonist
that binds to a specific subtype of adenosine receptor with higher affinity than to other
adenosine receptor subtypes. The antagonists of the invention can, for example, have
high affinity for A, receptors and are selective, having (a) nanomolar binding affinity for
the A, receptor and (b) at least 10 times, more preferably 50 times, and most preferably at
least 100 times, greater affinity for the A; receptor subtype than for any other receptor
subtype.
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t he hydrogens and, in the latter case, an alkyl group in place of the
second hydrogen. As used herein, an "antagonist" is a nolecule thﬁmbhmgs
to a receptor without activating the receptor. It conpetes with the
endogenous ligand for this binding site and, thus, reduces the ability of

t he endogenoug |igand to.stinulate the receptor. In the context of the
present ?nvggaséﬂﬁ&ﬁéemgel@’@m%‘?"éﬁ%gﬁ?"%e g{"g“ﬁh %?ﬁ'é@émﬂ?(?ﬁ%ﬁm@i nds
to a spel féding WPbienic AUSRRON A RESDLADy thicle AldNBendlild ltbud iR L0

other adenosine receptor subtypes. The antagonists o I hventi on can,
for exanphdéor ingreesedistapitivify forddeyoding. A5 useddepdinrthe sah “Gacierst® ngaink vie,

havi ng ( nanonmol ar _bi.nding affinity for the A receptor and (b) at

| east 10%}%@l§ﬁ1&&@g&%nab| y 50 times, and nost preferably at |east
100 tines, grgausdd mkdil rr'r?h\gn{] : . h ot her
receptor subtype. %fi i?lf WYQ%eggEﬁlyzAgc%fggggtﬁ%?g?%?L%gﬁaaétrmﬁ{cég{ﬁ%éla %/y

ef f ect i vioxmnesmer or adamsntdhatanayibe adthinestered  amartimalttogegharwith gventing a
condi tion _char Cltfﬁii zed b%rhan el evaéed adenosi ne concentration . and/ or

i ncr eas etPRRAEL Of g (nverion, apd syltieh docs ntdestmi ths pharmaeolpgicah achiity ent "
means a theggpal , i ncluding a human. As used herein, "pharnmaceutically

acceptable carrier or adjuvant” nmeans .a non- toxic carrier or adjuvant
that nay be abirgemersl,dheitventiemredatental potertgat helectivd mtapondanpied of this

inventio nd ich do not., destroy the, pharnmacol ogi cal activit
her eof - ReREHs B o R SRl SRRt BE S OteR MbAcd BB e 1
ant agoni Bleécoipdun@s taasienesdin %:Sll‘ﬂéaitlrl@‘%@’_%ta%éjnsﬁ}i@ @t an X—a&%’ﬂ@lﬂﬂ g?czrlaﬁgee &E ? bi t

invention are described in Ta he conpounds taught

| C50' s algemmbeutrhie akaut 95r eceptor in the range of from about 7 to about
1095. Synt hesé s Agossi. ne, A Largo st Conpounds The conpounds of the
i nvention ma = Brepatet by o ForTer O gvwh—het hods.  For exanpl e,

t hese conpounfig AP LD 18wk ' ' . J.
N, Chamr 1005 S el R VAR 0] 2 kDU tnouft mBihall.
Lett . 1@2:3{319319, thesgicognmminds can be prepared by methods taught in Suzuki, F. et al. J.

Med. Chem. 1992, 35, 3581-3583., and/orShimada, J.; Suzuki, F. Tetrahedron Lett.
1992, 33, 3151-3154.

Three general synthetic schemes for producing the compounds of this invention

are described below.
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Three general synthetic schenes for producing the conpounds of thjs
i nvention are described below 12 3 1 MAY 1005 General Schene 3f7OMAY|vH}051od
1 000 NO1) sodiumNaN®2 dithionite HN NHZ HCIT O N NH2 O N NHZ p) NCI
O-NI NH2 00 NHZ M H HNN HNIT OHP  HO2 OH C~wJJ ONNH2 --
ONNomt HO S S, ~f\ NHHH Ni N/~ N NO-NI N--C\kOH NaOH 0O N °
SOH - ~ 0GrpgrakSchemefoy Methad IO N N SOCI 2 13 3 1 MAY 2005

o]

1) sodium
HN NaN©, HN/UI dithionite  HN NHz . HCI
Al = A T A
0”7 "N~ TNH 0" N NH;  2uc 07 "N” TNH,

S

o 0
NH, . HCI H
AN 2 HNTY N P.Sto
A HO,C OH A 4 OH 70
07 N7 TNH, —— 0 "NT TN
I) f "

HO
\/(
HN’“]:ﬁ NZ N N* In
l @OFI MaOH >—@—OH )\ /)-—@—OH
— [/
O?\J N o OJ\N N — OHN N

R
N
) H
N N
NG S
0¥ "N” TN
soct, r|
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General Scheme for Method 2 0 Ot) SNP HNNH:. HC H/~ HN N, 2) PYr.S
O-N N112 HOZC-~\' Come --- | N--( a COZH --- 0 N 3) Ph3P~I OVe 3 AMAH2009
"xx'Il HO SMe HNONOwW N | N/-~// p~NN ~~~/// _r 7) PaSi 0 2)
NaOH Mi RHOJ. \NH RHO~ R NHN~N1H1I1 NOW NNHNO I|j~o0o N

7) SOCI Z %eﬁws%&em%é%dgzl MAY 1005 General Schenme for Method 3

0
1) 8H
i | NH, . HCI Ji“ 2; py:so,
OJ\ NN, HOzc—@COZMe . J\ .)—@—cozl-l -
H 3) Pth\)L OMe
4) Hy
0
LI Yy~
0)\ N N/ OMe
H T =
a el HO J .

2) NaOH

R
0 N
NES 2~ 4 H o
OMe N N
A Mo oH
1) sc}c:2 0P N7 N
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00 HNNH . HO HN N MeOH HOZC COMME -~ i'\ C2HONNHZ ONN~JH O
SMe H}{ N NHNI ~}----~1,}--COM N>COZMe O N N O N N 2) 3 &2
HOt) PaSo RNH2 RHO-R NHN N NNON~CXMe NN ~}--~\ ,}-- COH
1) SOCI Z p~N N ~~~JJJ 2) NaOH As can be appreciated by the skilled artisan,
t he abovg sLynE gatic Pcaﬁgas &Ee not intended to conprise a conprehensive
| ist of e conpounds described and clained in this
application nmay be synthesized. Further nmethods will be evident to those
of ordinary skill in the art. Uses for the Adenosi ne Antagoni st Conpounds
Activation of gsubtype Al adenosine receptors eicits many physiol ogi cal
responses, indl uqingeeductions in renal blood|flew reductions in

gl oner ul ar fﬂNIt] ation rate, gry increases 'S Mym sQr tiow

ki dney. Act i n of Achaa £OMecEPt or8. g{re s“fart gat e,
reduces coﬂdﬁtidﬁ'zvel ocity, and reduces chtrfactility. These, and the

ot her effectg of activation of A adenosine receptors in other organs, are

0 - SMe
H H
HN N N N
A | COzMe . | CO,Me
o) N N fo} N N
‘) N

———
1) PsSyp R
2) NaOH/Mel . HO \A NH,
R
HO R
\/J\ NH N
AR y H
N { CO.M N N
J\ N/ VI )\ l /)-@-COzH
07 N 1) SOCl, o~ "NT N
——————
‘) 2) NaOH I/l

As can be appreciated by the skilled artisan, the above synthetic schemes are not
intended to comprise a comprehensive list of all means by which the compounds
descnibed and claimed in this application may be synthesized. Further methods will be

evident to those of ordinary skill in the art.

Uses for the Adenosine Antagonist Compounds
Activation of subtype Al adenosine receptors elicits many physiological

responses, including reductions in renal blood flow, reductions in glomerular filtration
rate, and increases in sodium reabsorption in kidney. Activation of Al adenosine
receptors also reduces heart rate, reduces conduction velocity, and reduces contractility.
These, and the other effects of activation of Al adenosine receptors in other organs, are
normal regulatory processes. However, these effects become pathological in many
disease states. Thus, A1 adenosine receptor antagonists have extensive application in
both prevention and treatment of disease. Diseases that can be prevented and/or treated
with Al adenosine receptor antagonists include diseases and disorders wherein activation
of Al adenosine receptors plays a role in pathophysiology. Examples of such diseases

and disorders include, but are not limited to, congestive heart failure,; respiratory



normal regul atory processes. However, these effects becone pathol ogical in
many di sease states. Thus, Al aden05| ne receptor antagonists havel Mgy 2005
extensive application in bot h prevention and treatnent of disease.

D seases that can be prevented and/or treated w th A adenosine receptor

ant agoni sisrdoce Uit dlaeRaganadidkagois s chn Aot ivation. of M

adenosi ne rece sarolein

di seasesdiustit tehatnermies mdicariyde,, abuke aaf ehific r'ehﬂi'ftaﬂﬂr ! fn P&@Qﬁ& hear t
fallure,, respiratory is 3 1 MAY 2005 di sorders (e. 5 , lgron tl(#n\égsthrra,
allergic mﬁ’ﬁt@n%%)eases) and many di seases for V\:hl ch diuretic treatnment is

di cat ed f ff
hyper tensi om Ao BRGNS UEN B s toRreliSH 6 h&aﬂ APt i on
of hi ghl yotertldendsiree ANcefOf Mthgonikes) I8 HQAnle, rt@EﬁcB% P Hinfe ?ﬁ&rﬁ%%vhcf or

exanple, to elicit a diuretic response when “adm ni stere one an
pot ent i AAdBpIETed aloae prd topontiste the diuretiti ttesmmab tajtradlabnaisiluﬂencs altdi t i on

adm ni st recept or anta tradi tional

di ureti J(ﬂtjlcﬁ’it:lenua %gﬂg??‘écﬂ?g??sé’ﬁ 'E?Fe%?%"ﬂ’é 5 Y"ftnnttﬁ"gf f%ﬂ?gféc‘ﬂ’@lqsnduced
by tr adi dtienngtks t]ielté@.tdtlﬁﬁ of gloinfernlbSilka@ibH rate ﬁrﬂfue@d(ﬁ a&rt:o'nﬁl iRRL "Fhis
edemat ous condi tions, such as congestive heart fai ascl tes.

Admi ni stip&#6¢Bh @}fewl%ﬁeﬁﬁ%mg@dma@g@nmschu@mpmlnmss:oﬁgmwemamrmmrean be
adm ni Stzﬁ{]eaqcﬂté}, an ani mal (e.g., a mammal such as a human, non-human
primate orse, ‘dog, cow, pig, sheep, goat, cat, nouse, rat, guinea pig,
rabbit, hamster, gerbil, ferret, lizard, reptile, or bird). The conmpounds
can be adnini stered in any anner SUI t abl e for the admnistration of

phar mac e : ¥ : ' nd pills, tablets,

capsul es, aeréo%nspomegm'é e[cfn'?ﬁistee S'da&lo%ﬁ 2 o gt e;;gon or

I njection or e as eye or ear

t opi cal mmaqnanram—homsn pﬁh@tecﬁmem@sc&arpl Esh3EIgBRE LAY BbuRE Fhi, )gumea
transdermal ly, intradermally, vagi nal fy, i ntraaur al

i nt ranas

i ntraoc Jaﬁ%ﬁlmw“ﬁ[?&cg&m‘&f ferff'écltlfﬁ‘{f d.yeptilerqarbitdlc Shareypowndswan benhal at | on,

i | ant S m nj st ion

oot onartisiefodinany aahEuible B e AHEMGEINR o BARRLIS BrpRuson.

including, but not limited to, pills, tablets, capsules, acrosols, suppositories, liquid

formulations for ingestion or injection or for use as eye or ear drops, dietary supplements,
and topical preparations. The compounds can be administered orally, intranasally,
transdermally, intradermally, vaginally, intraaurally, intraocularly, buccally, rectally,
transmucosally, or via inhalation, implantation (e.g., surgically), or intravenous
administration.

Optionally, the compounds can be administered in conjunction with a non-
adenosine modifying pharmaceutical composition (e.g., in combination with 2 non-
adenosine modifying diuretic as described, for example, in co-pending application
PCT/US99/08879 filed April 23, 1999),

Pharmaceutical Compositions

The A adenosine receptor antagonists may be formulated into pharmaceutical

compositions for administration to animals, including humans. These pharmaceutical

compositions, preferably include an amount of A adenosine receptor antagonist effective

to reduce vasoconstriction or enhance pulmonary hiemodynamics and a pharmaceutically

acceptable carrier.
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adenosi ne nodi fyi ng pharnmaceutical conposition (e.g., in conbination with
a non- adenosine nodi fying diuretic as described, for exanple, i3 MAY 7005
co- pendi ng application PCT/US99/08879 filed April 23, 1999).

Phar maceuti cal Conpositions The Al adenosi ne receptor antagonists nay be

fornmul ated i ' | 1 dmnistration to
animal's, i ncqujgl ng@%ﬁg%&%ﬁﬂg}g%&p a?%%%gg? ﬁgIaegé p@%l%ggliuﬁaﬁﬁ%r?pﬁté?@r abl y
i ncl ude iacludeyeun} ionexdiangele el giniiez, RRESMLA stearitd Jeuiihsd, sefunepiotdifs, sheh r educe
vasoconstriction or enhanceﬁg\ul nonary henodynam cs and a pharmaceutically

accept abisdugnspeyn alpgman, pufrysutytpeesprel anphasphatas, |g)ycins; spibabaad,car ri er s

ful i t] . i ti i | ud L, h ,
o} o na. POSRERESRORE TG e feBlial BIRRRS o SRrele e llac v aishmn cor um
al buni n, sahwibf eectfoliaes, a061ESs Sroenins sl bes ARAHRSA h gkrﬂﬁhosgﬁﬁt@,i ﬁot@s%'gﬁm ot

e fatty

pot assi um sorbate, partial gl i/q(;qeri de m xtures of saturated vegeta
aci ds, vidergen phasphatepsodinm ehlasidgt zins saligceplividab sidicanmagnesinnf aiséljcats, sodi um

hyd : t ' h t di hl oride, zi
calt o SRR BBl R, B o AR BPRR e R P h Pt o 1 done,
cel | ul osertimaymettsidetinidee, golyRoiined, Aaxed) @oBleiMne-FflfbtiFropylene-block

car boxyrreoi)%l cel |l ul ose, polyacryl ates, waxes,

pol yet hyRoavBerpRojslensgivetiang ek fatpol yners, pol yet hyl ene gl ycol and
wool fat. Th nt inventi on. nay, be admni stered
parenteral | y?rh%?rag%%l?lbgg&{ﬁ%g#%t% ?@%963%9 ey e Sf/“,rgq B?F%Ffag}& nasal |y,
buccal | yoraliyg gy iatalationrspyayatopicalliyet@any,ats 4185 BuyRily; vadigallyesVia RRr enter al "
as used .heg?}ieg I ncl ydes subcuyt aneous, intravenous, intramuscular,
i nt r a- artPEReLresarYRIF- oL RS 1e5w aarenieral  asstsed Ratein ingludss mesataneoysat r ahepat i c,
i ntral eshefdho@¢hit Wl i ection or inf.usion ni,gues.
Preferably, ?hé%o%glﬁt&?%@ %ﬂrtﬂghlg%%%]?&gygg 1%&%51??9,51"3&%3}%53% toneal |y
or i ntr dvteaiepaioy int@lesiddabaidineatahiabinfeation opinfiidien coRRIQaES. | Bl hi s

Oor ol eagi nous suspensi on. These suspensi ons may

i nventi may be. agueou
be for n&ﬁ%’f‘@%&’c’é&"d‘g ARy gt sech ATl ataneRiEitsally, of HérayeRousti - ng suit abl e
di spersing orsiMAE idiRa0 $RLS mﬂ%éﬁgﬁgﬁmgf AgeRha ti%P&ag%F: g@ﬁéc&ls or

so be & s e dolu

i nj ectabl e preparation may al terile 1 njecta on or
suspensiotgaginousisuspension. These suspensions may be formulated according to techniques -

known in the art using suitable dispersing or wetting agents and suspending agents. The
sterile injectable preparation may also be a sterile injectable solution or suspension in a
non-toxic parenterally-acceptable diluent or solvent, for example as a solution in 1,3-
butanediol. Among the acceptable vehicles and solvents that may be employed are water, -
Ringer's solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this purpose, any bland
fixed oil may be employed including synthetic mono- or di-glycerides. Fatty acids, such
as oleic acid and its glyceride derivatives are useful in the preparation of injectables, as
are natural pharmaceutically-acceptable oils, such as olive oil or castor oil, especially in
their polyoxyethylated versions. These oil solutions or suspensions may also contain a
long-chain alcohol diluent or dispersant, such as carboxymethy! cellulose or similar
dispersing agents which are commonly used in the formulation of pharmaceutically:
acceptable dosage forms including emulsions and suspensions. Other commonly used
surfactants, such as Tweens, Spans and other emulsifying agents or bioavailability
erthancers which are commonly used in the manufacture of pharmaceutically acceptable

solid, liquid, or other dosage forms may also be used for the purposes of formulation.

17



non-toxi c parenterally-acceptable diluent or solvent, for exanple.,as a
solution in 1, 3- butanediol. Anong the acceptabl e vehicles and soﬁ3€HW§ME
that may be enployed are water, Ringer's solution and isotonic sodium
chloride solution. In addition, sterile, fixed oils are conventionally
enpl oyed as lum For this_ purpose, any bl and

| di
fixed oil ma?P % ﬂ%@ﬁ%&l&ﬁa‘éﬁ@ﬁﬁa :b%g‘ g‘}?ﬁf’ Retusdopgs g8 infysiogior gl lgashng Hek:s

Fatty acdods folbiwedd widtsa flapitenack Ho@Ndriidss c%ﬁ%{f{iér%emgf Eé X&%%n\fﬁgrc once gef ul

in the preparation of injectables, as are ur
phar macel#/io anlap-"axnesdedbbasisoi | s, such as olive oil or castor oil,

especially i tpg}ei r oh xyet hé/.l.at ed_versions. These oil solutions or
suspensi ons z%?i? agga%g %/agicﬁmgo ’PBﬂ@?’E_ RYaroaey b pulliadornigiespkins ant
such as a@@robmyyd@gﬁimmg@édgelfgﬁ@ﬁﬁﬁ.%(ﬁ%%‘g% ulcs?ka%?e?%,?xbgg%%%ent s which are

commonly used in the formil ation o ceuat’ica ETRE4BES 8bsage
forms i seluignsgnghe casewd tabdetsl forusplarss] cargers ComelontP G¥8AMThMubS BRtose and

surf act S,.. SUC s _.Iweens, Spans and other enul sifying agents or

bi oavaij |%§%\ ??‘Ft}l E&ﬁ%‘aal;‘@é’ rage%isggﬂl &F BlagusrERIsiParase @rq #lse heicadlywedded.ur e of
phar mac @ét b hlirAsEABh 3Ph € ' [ Ui : dosage, f or may al so
be used for the purposes ofag%gn% at P%eglﬁ cgl}]eg{si&]t\lﬁ@]fﬁﬁge ?‘é?fﬁral

f or mul aPEREGayWhen squbngbwphcliors ateseuired fordralbise)theachvé Rafidenhe! us

dose fol w-th a .nmai.nt enance dose. These conpositions nmay be
admi ni st é‘?ﬁé@%gr‘fégl %{nulglgfs}“%ﬁn%ﬁusﬁﬁnm&g agedge i deypad, sertainewshigrimgeeut i cal

conposi ffliadstinOdr dolldring JBLBRIAL I ERYe BEgear al |y administered in any orally
accept abl e dosage form i ncluding, capsul es, tablets, aqueous suspensions
or sol uti ondltermativply, thepbaohiaceatitad combositionabf thisdnva@diohigssbe omonl y used

i ncl ude . orn.starch. .Lubricating, agents, such as magnesi um
Ist ealrJat gé,hﬁgltrlééérgfl ngg'teyf%% gf f@pﬁﬂm&g‘iﬂ!&fmg F‘%‘%méxsg‘?ﬁ“ﬁps ] h;%q @ herpfgpaa’aclbg ul e
form ubghikindithe\etnswitA Glsudenik ﬁ;@ﬁgﬁﬁa@mﬂe,@qﬂg% wifi% gsstogﬁ(‘a@ fo Jhen aqueous

suspensi ons are required for oral use, the active Ingredient Is conbined
wi t h entfmpcrafisdul Hauid as prstad itempergiant and therefsiwil dheltiarthairecngnest eni ng,

phar mac oo e o 0k SRR TRt g B Aesrufisand RalepAtrisrsiibaln « he
i e e o e
at ro Onliopwaﬂg. Topical application can be effected in a rectal sgppositofy formulation (see

above) or in a suitable enema formulation. Topically-transdermal patches may also be

used. _ '

For topical applications, the pharmaceutical compositions may be formulated in a
suitable ointment containing the active component suspended or dissolved in one or more
carriers. Carriers for topical administration of the compounds of this invention include,
mineral oil, liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene,
polyoxypropylene compound, emulsifying wax and water. Altematively, the
pharmaceutical compositions can be formulated in a suitable lotion or cream containing
the active components suspended or dissolved in one or more pharmaceutically
acceptable carriers. Suitable carriers include, but are not limited to, mineral oil, sorbitan
monostearate, polysorbate 60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzy!
alcohol and water.

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

in isotonic, pH adjusted sterile saline, either with or without a preservative such as
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tenperature but liquid at rectal tenperature and therefore will nelt in
the rectumto release the drug. Such materials include cocoa bu t v
beeswax and pol yethyl ene glycols. The pharnaceutical conpositi ons o tzlf‘W5
i nvention may al so be adm nistered topically. Topical application can be

effected in a rectal suppository fornulation (see above) or in a suitable
enema f o??ﬂ&l&@i&oﬁﬁm fﬂdﬁﬂé&l Aftemaginelyeforaphipalmib esesnthe phlasnadeaticalsed.  For

top| cal r;maceutical ., conmpositi.ons may be fornulated in
sui ta%ogﬁn otlﬁ]f%‘l?l d“taﬁé"%%kei‘w‘?g%ﬁs%‘ﬁ‘é T yspended or _

dl ssol ved in '@m@pmna@mcam&ﬂpcﬁﬁﬁm@&ﬁg ﬁwéntidhrmﬁﬁmlsg% aaglﬁﬂlﬁhl%ﬁrl%t ion of

the conpounds of this invention include, mmneral oil, liquid petrolatum

white pehasal @me% orpmb@iyn@mé@@mposp%n?emfwe?mordmg Itcytﬁxlyapqmy![ eneI
compoun sj n ernatiyve ar Qeu jca
coggom ?vlv oﬁgg ‘%gl \%h%%%cwhcae{ fg‘ﬁ?"llﬁ\tbqneanldd??yhe Bﬁﬂpﬁﬁa HP33 Wi ng
the acti ssin€GMAGERE Bersys @EﬂﬁkﬂCbr%ﬁthéi“sﬁﬁéﬂlé/?\@sérﬂatﬁ%@ ﬁso?’?{oﬁ gf:orgotersbut are

phar maceut i cal | y acceptable carriers. Sui l e carrier

not |im Q@énftednlf)ﬁaﬂ@blaty Sluprocgrhon,: and/ot wtheo someEntions! spibyistrdat e 60, cetyl
esters V‘@i erS8l §8L ¥S al cohol, 2-octyl dodecanol, benzyl alcohol and water.
For opht a?rﬁ é‘ t he phar maceutical corrpositions may be fornmul ated as
m croni zed SUBREABHEDST AN ddeRSE fecefitbt ﬁfﬂdadb%is@%a@hf‘a YiYeQobfihd®witRthe
preferably, as solutions  in isotonic, pH “ad j ust ed ster| l'e saline, either

with or ecartidrondterdalptogsretinet 4 Mﬂol&umba@ﬁoﬂzﬁ will Yalyiépiiihg ubeh mel iskoni um
chloride. Alternativel y for ht hal m ¢ uses, the phar maceut I cal

conposi t T pearfighl ﬁiﬂnﬁti%a pemistBiiAR e CoOsRORLtigas pan bo faamutatedrive
phar mac eyt £adsagOsmRskLd0Re] Og Edg?l& ﬂé’ éx ﬁ't dFle & 633%6198511’%‘(:1@09' igiered by

nasal aerosol of Inhalation. ns are” prepared acaordi ing to

t echni qugsagonkt 1s-akidYStetdd tb tZ’Aﬁ‘pr:@x'éﬁt r‘éf:elpﬂﬂa rtﬁ@.@ %Hﬁlgﬁfho Bﬂfg'regedﬁ%?\tgmy be

prepared as solutions in saline, enploying
sui t abl eofghewenizn; theslosagesie Oplt 1 b@mml@mdamlgm Ténahanmesibuonaw Beabi lity,

fl d/ t | | ubi d
hoont 0. MRS erBOR Xindlh U5, RO db%%%ﬁpi% il reried o g B
conbi nednfisidh. t he

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

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

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

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

manner.
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carrier materials to produce a single dosage formw |l vary depencﬁipgAYUﬁH?
the host treated and the particular node of adm nistration. The
conpositions can be fornulated so that a dosage of between 0.01 - 100

ng/ kg body weight of the Al adenosine receptor antagonist is admnistered
to a patient receiving these conposit, In sone ebodi nents of the

I nvention, the dosage is 0.1 - 10 M@géy wei ght. The conposition may
be adrﬁBicﬁh]géqd as a single dose, multiple doses or over an established
period of time in an infusion. A specific dosage and treatnment reginen
for any partiamapugdsi.@nd, &% 11 d@péhdfl 218, &1 wad B2 weroprepaet atsording

I ncl udi art I cul.ar, Al enosi ne recepto t.agoni st, the patient's
age, bod t&fefodﬁ’t ng grdod usipg| “fﬁpp@@?ate&ﬁ&nﬂ?]é?h&éﬂatef’ e khedgnigp

adni ni st fledHoNusedtébfepafs 18X 668 LIRG TR, severity of
the particular di segsgalf bei ng %reate ' g ggrren{h%o facé}%ls by nedi cal

car egi velcampaund 1) (R)-3radiinerl yousddiol (conmpotund 2y (R)-2- ﬂihmoalnptuptan@lf ant agoni st
he, i ndi vj dual the route of

i i st CREPRIE Ph R 7B Bmol piRRpubd bh ) Resruiarisbaianar areouse D)
conpound- m&dﬂ-p%ﬁlanéie(wﬁpbml@ﬁ)t{s;1%5@,3,5%1—%;33 ”@wpogl Cgﬁ g{ gct. The

anounts of antagoni sts can be rmne
phar mac gkRiRet2-phepethaneidcemponnd LR n@RamL - ammd}’e‘-mmpanol @:omtpdand t4agS)-he

i nventian her be .nore f.ul nder the, follow n
exanpl eg %g‘%ﬁg@t@‘? ?lﬁlﬁ‘ﬂ @ﬂotﬂaguﬂ% 3dn‘a‘é?e§¥¥)l' tztnng‘lo?&ﬁ’é wouad 4y (Be- arg
for il lughimt4-vetligRasss] -6 . |mt|n
this invention in %ﬁmnlnewcymga%@[ QQTIOO&S}HHEX% EI H@’aﬂq &1 ?

Conpoundgongpoynd 18); -amino-heparp §-ol fepmsnind 18); BBammndra’paancempompthr ed

Ctep 5. e SmEel bl B RE.JEIOR)” Bfa@ﬁapg-?ﬁ%%éi%?ﬁa@g o, Feonen i

(R) - 2- ard-mmindbaahbl [compauhang); (K)Cm%ﬂﬁxolﬂ-hy&@:g%f e'noPkE rﬁpiund

(conpound. 2):. (R)-2-am no-I-propanol -1 soI euci
(corrpour?é?)Bl';R, R)mlﬂﬂd?ﬁt‘ﬁblﬁl brprrneend ( &Wgﬁﬁ@ @)M(HR)penmnahDh(n-dmmamﬂanol
(corrpourgq)_ll) (S)-1-am no-2- propanol (compound 12); (R)-2-

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

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

Step 1: 5.6-Diamine-1-propvl-1H-pyrimidine-2.4-dione hvdrochloride salt;

The starting material, 6-amino-1-propyl-1H-pyrimidine-2,4-dione, was prepared
according to a known literature procedure (J. Med. Chem. 1989, p.1231). This matenal
(8.5 g, 50 mmol) was dissolved in 250 mL of aqueous acetic acid and then cooled in an
ice bath. Sodium nitrite (4.14 g, .1.2 eq) was added as a solution in 10 mL of water over
a period of about 15 min. After about 10 min, a light red solid began to precipitate out of
the reaction mixture. The solids were collected by filtration and dried under vacuum
overnight to afford 8.0 g of the nitroso intermediate.

The nitroso intermediate (6.0g, 30 mmol) was suspended in 100 mL of water and
heated to 80-85 °C. Sodium dithionite (15.8 g, 3.0 eq) was added fairly rapidly over a
period of about 5 min. After about 5 min, the heating source was removed and the light
green reaction mixture was cooled to rt and then in an ice bath. The solids were collected
by filtration and dried under vacuum to afford the diamino uracil. This was then

converted to the hydrochloride salt by dissolving in 10 mL of H>O containing 1.5 eq of
HCI and then liophylized.
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am no- 2- phenet hanol (conpound 13); (R)-1-am no-2-propanol (conpound 14);
(S)- isoleucinol (conmpound 15); (R)- 2-am no-3, 3-di net hyl - but an-3l1 1(20[15
(conpound 16); (R)- 2-am no-4-methyl-pentan-1-ol (conpound 17); FgA

2- am no- 3- phenyl - propan-1-ol (conmpound 18); (R)- 2-an no-hexan- I-oI
(conpound 19); 3-am nopropanol (conpound 20); 2-am noetanol (conpound
21); (S)- 2-amno-I-butanol (conpound 24) 4-am nobutanol (conpound 27);
(R)- 4- ( ((l:_onpound. 28); p

Y, [} L] ,' [)

32) Tabl e §%Q§ﬁhﬁ%5-2%rﬁé%lgﬁ‘?§&ﬁﬁncﬂ mdlgﬁ 9&88’305&9 galvﬁ RS u\

synt hesi zed, the net synt esi ze e’ conpounds a

spectr onﬁtssc&vehh@@frmh of Mmlmxguﬂdm -hy&ogp-bicyclo[2.2.2]octane- L-carboxylic amd
5, 6-Di an{zr{go 1- propvl.- Hpo(\érl m di ne-2 4-djone hydrochloride salt: The
st ar t i ngl4rhge Hpo GW 1980 S5 yaa) Was B%eidnfoéipﬁfédi))’lﬁtﬂﬂé&éo mhad-Qr epar ed

T o mat a0 e (R febo e B SHOM £ ot iy R Beoso Bl ol

acid andﬁltéreahtcnmnioed someaﬂﬂ thd mecibaith. Tﬁaﬁltm&ﬂrla& bd:rto%nfcétedﬁn@sr reducédd €0) was
added as a sol uh% n 10 nL of water qver a period of about 15 m n.
After abRFEisSwd en‘GSlthlg &fﬂdqeé’tﬂﬂswsweﬁé!gé@mloofﬁrl& Ponteining Bleq @f  the

reactio t I [ d under
Vaouum Soardor)- T0€ ool pEliewEpkma iflcbretibo b T BENE T T oso
i nt er medacadified &MWM&QHM@H@US"DMth@pﬂ&Qnm Wwhs owllected dpd  heat ed
to 80-85 .Sodi t hioni.te (15 eq) was added fairly rapidly
over a %]gra a?#d%ﬁﬁio f%’rijnlrﬁs qﬁﬂ’ﬁtgf' %glﬁ*dsnﬁ? tHe- t he heating source was
removed and the light green reaction m xture was cooled to rt and then in
an ice bath. The solids were collected by filtration and dried under
vacuum t StepBt 8+(d-H¥rbroay hivvido[3r252lobt-1-FHi B p ey -6k x 06 DBVETtetchlivd rd-he
hydrochl ori.dg salt by dissolving in 10 nL of H20 containing 1.5 eq of HCl
and thenp—lf—rul-%g-h%qi’»-zed 20 3 1 MAY 2005 Step 2:

8- (4- Hydr oxy - L ¥5HRIxE-Fic 24

6- di one: 5, 6- Dll(a??go ?{]IQ[IQ{ OH?P%%PR%WZ 2%?%%5% r‘(?(L:J?]Porl e salt
(3 4 g) M&sl.-5Hmeaal) WéﬁdiSFPlS@d m_IQmLmVFyaﬁmnngSm K1.05 g, 1.5 eq) was added

4- hydr ox%dl%g Ye%!:t%nz mQXtLu]e%clis red b érbrgﬁXX ket 66}1(: ’Phc reaction mixture was then

cooled to rt and quenched slowly with 5 mL of HO. The mixture was then acidified at 0
°C to pH 5 with 6 N HCL. The aqueous layer was extracted with EtOAc. The combined

organic {ayer was dried (Na;SOs) and concentrated under reduced pressure. Purification

by preparative HPLC afforded 100 mg of the titled compound.

Step 4: 8-(4-Hvdroxv-bicvelof2.2.2]oct-1-yI}-6-methvisulfanyl-3-propy}-3.7-dikvdro-

purin-2-one: :
8-(4-Hydroxy-bicyclo[2.2.2]Joct-1-yl}-3-propyl-6-thioxo-1,3,6,7-tetrahydro-purin-

2-one (120 mg, 0.36 mmol) was suspended in 3 mL of H,0 and 1.5 mL of EtOH. NaOH

was added as a solution in 0.4 mL of H,O, followed by Mel. The reaction mixture was
stirred at 1t for 1h. It was then neutralized with 0.1 N HCI and extracted with CHCl;.
The combined organic iayers were dried (Na;SQ,) and concentrated under reduced

pressure to afford essentially quantitative amount of the titled compound.

Step 5: 8-(4-Hydroxv-bicyclo{2.2.2]oct-1-vI)-6-(1-hvdroxymethvl-propylamino)-3-

propyl-3.7-dihvdre-purin-2-one:
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(2.5 g, 15 mmol ). HATU (5.9g, 1.05 eq) was added, followed by E%iM&SO
m., 4.05 eqg). The resulting reaction m xture was stirred at rt ndlght .
The teaction mxture was filtered to renove sone of the precipitate. The
filtrate was concentrated under reduced pressure The resulting residue

di I LR, 60 i taini 10 The
s G B e SO
di f |t at
20 L1 D T by, oc0sag B tidbie S ESEAS S

der i vat pl/an apBragriags amino alcohol (e.g., (R} (-)-2-amino- l-butanol (0 94 mL 7 eq) for

8-(4- Fwdroxv \Y; 2] oct -3-propvl -6-thioxo-1 3 6 7-tetrahvdro-
pug i 1. 2CQIRR 823 &’Ihe Lesuﬁmg]reactron mixture w%s stirred at 150 °C for 3 h. It was then

b SNl AR R

(500 ng, 1.57 05 g,
1.5 eq) was added and the reaction m xture was stlrred under reflux for 6
h. The e cooI ed tort and quenched sI ova y with 5
mL. of HRE )

The aqura,g,usal@é@ﬁta\a@@a@rﬁm@ﬁ.%%ﬂr @@@ﬁ.ﬁ: gihe conbi ned _or gani ¢ | ayer
was drie uced pressure. Purification

by prepar at i 864 H?Idima/f-tbloyaie[d mm)]ecng-yuts (hhyﬁﬂok&&étk@ﬁ?ﬂ?&[ﬁnm@}-gp 4:
8- (4- Hydro fd h 72(1 501 ) - 6- et hvl sul f anyl - ro
7- di hyOQI'SP 3@1”% giin-2-one (110 i ) was dissolved in 3 mL of SOCl, and stirred

8- (4- 2 t trahyd
put nf”‘gfdﬁﬁ%ﬂ?*{%‘eﬁ‘ﬁf‘@“ L ook S ke e e b 15

of Et OHiuepgled willnsatardtbddiqa¥aBCQphngd éxaracted mmcmcmf TiR&mbiotd evedicdy Mel .
The re stirred at rt for It was then neutralrzed
with Oq%§%{?ﬁae %ﬁ%f@?rvg@@taeé CRptoRraigdugder fFﬁ'éceéld’ﬁ'EﬁSH’@d Forigisation byuyers were
dri ed (deRE FALC GORERRIT0AhE SRR BAIRER aPESTA Gl O af ford

essentially quantitative anount of t titled conpound. Step 5:
8- (4- Hvdr oxv-bicyclo[ 2. 2.2l oct-1-yl)- 6 (1- hvdr oxynet hyl - pr opyl am no) - 3-

pr opyl I&ahglb'i"dfo purin-2-one: 21 3 1 MAY Zoos

8- (4- cyclo[2.2.2]oct-| -yl)-6-nethylsulfanyl-3-propyl -
7-di hydro pudipétrdss, § 44®7 Were PrepfredBOrdiR %o tHeSRALWEE hBthdd %mgfthg)l\/SO

along with an excess
appropriate amino alcohol in step 8. The amino alcohols used to prepare the compounds

were: (R)-2-amino-1-butanol (compound 3); (R)-2-amino-3-methyl-1-butanol (compound

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

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

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

Step 1: 4-(2.6-Diox0-3-propvl-2.3,6.7-tetrahydro-1H-purin-8-vi)-

bicvclo[2.2.21octane-1-carboxvlic acid:

3,6-Diamino-1-propyl-1H-pyrimidine-2,4-dione hydrochloride salt (570 mg) was
dissolved in 20 mL of DMF along with bicyclo[2.2.2]octane-1,4-dicarboxylic acid
monomethyl ester (520 mg, 2.45 mmol). HATU (980 mg, 1.05 eq) was added, followed
by Et;N (1.40 mL, 4.05 eq). The resulting reaction mixture was stirred at rt overnight.
The following morning, the reaction mixture was filtered to remove some of the
precipitate. The filirate was concentrated under reduced pressure. The resulting residue
was dissolved in 10 mL of H>O containing 10 eq of NaOH (980 mg). The reaction

mixture was stirred under reflux for 2 h. It was then cooled to rt and acidified to pH2
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of an appropriate am no al cohol (e.g., (R -(-)-2-am no-I-butanol (0.24 m,
7 eq) for conpound 2). The resulting reaction mxture was stirrdd Miy 750
Cfor 3 h. It was then cooled to rt and purified by preparative HPLC to

afford 110 ng of the titled conmpound. Step 6:

7- Et hvl - 4- hvdr o 21oct -1 - vi pr o 4 6 7-tetrahvdro-
154 5 St ot R e dERinbe e pisain tneaiibgted by Rlcation and dried to

8- (4- I—Iydaggﬁagyoqygbp,[hgagld@%ﬁ% yl ) - 6-(1-hydroxynet hyl - pr opyl am no) - 3-
propyl - 3, 7-di hydro- purin-2-one (110 ng) was dissolved in 3 nL of SOCI2 and

stirred under reflux for 20 mn It was then cooled to rt and
concentrat qe ched vmth saturat ed aq NaHCCB and
ext r act e8SRHE ‘ {7 VDE3hy a7
concent r gfoad: under reduced pressure Purrfrcatron by preparatrve HPLC
afforded ™0 hy of the titled conmpound as the TFA salt. Exanple 2 Conpounds
3, 5 and 7 wef€2, ﬁfmpméeprapgrez dj6rigtetrahyde- 1EBplndwB ng)-bii ko b, 213 |degarehe
appropri 8.. The am no al cohols used to c[)repare

ehe oSt ogs 35 2§ 5 19 disoliiediin 108 FHloafeniayirous THE an |
R) - 2- iyl
gcérrpoﬁnrrbd@?@roTabl e 1 e I ct #e ;mrﬁfljggusréé’ O?H?W%%&d%ﬂﬁ 'feﬁg{'o ano

synt hesi madyretWas stimethotl0 "0 el @ mirs Yenhesined tcﬁ i‘temd(mhedlmsadeh@e rrass
spectrongt r%) data for the conpqQunds. K St eB g Di oxo- 3-propel -2 3 6
7- t et r ahyarEITHBHF #3s 8h5R Grreth]ig genshed wit ]1Bé’fﬂéﬁ M&%%ﬂwi c aci d:

5, 6- D antfiRerkradédiier f]éd'ugé/d' %I\/FS%-@ I'tfe I‘%SlﬂLl?@Fesmﬁg LAGEREQR1EE 1§30 tn 370 D)

was dissolved in 20
bi cycl O[Me@fhf}rtdcqoaﬁ@tﬂateailm@arddmgd pressar.el drhisvoeanmehhywhs epested (RGnorg, 2. 45

mmol ) . 9 s added, followed by Et3N (1.40 nL, 4.05
eq). The res{?&ﬁ%éﬂfﬁ %?erlg%rt? ture was stirred at rt overnight. The
foll owi ng norning, the reaction mxture was filtered to renove sone of the
precipitate. The filtrate was concentrated under reduced pressure. The

resul ti r@t_nésﬂd&@mm&ﬁhﬁ 71tettoh vdroeFH @i 8ntai ni ng 10 eq of NaCH
(980 ny) i of Srt:t'aOQ- By ﬁt 1S stirred under reflex for 2 h. It was
then co = pH2 22 3 1 MAY 2005

8-(4-Hydroxymethyl—bicyclo[2.2.2]oct-1-yl)—3-propyl-3,7—dihydro-purine-2,6-
dione (2.70 g, 8.13 mmol) was dissolved in 40 mL of DMSO. Pyridine-SO, (3.88g, 3 eq)
was added, followed by Et;N (7.4 mL, 7 eq) at rt. The resulting reaction mixture was
stirred at rt for 18 h. It was then diluted with EtOAc and washed with 5 % aq citric acid,
H;0, brine, dried (N2;SO,) and concentrated under reduced pressure to afford 900 mg of
the desired aldehyde.

Step 4: 3-{4-(2.6-Dioxo-3-propvl-2.3.6,7-tetrahvdro-1 H-purin-8-vl)-bicvclo[2.2.2]oct-

I-vl}-acrvlic acid methy! ester:

4-(2,6-Dioxo-3-propyl-2,3,6,7-tetrahydro- 1 H-purin-8-yl)-bicyclo[2.2.2]octane- 1-
carbaldehyde (900 mg, 2.73 mmol) was dissolved in 25 mL of THF and methy!
(triphenylphosphoranylidene)acetate (1.83 g, 2 eq) was added. The resulting reaction
mixture was stirred under reflux for 18 h. It was then cooled to rt and purified by

preparative HPLC using a mixture of aqueous acetonitrile to afford 300 mg of the desired

product.

Step 5: 3—J4-(2.6-Dioxo~ipropvl-2.3.6.'?-tetrahvdro-lH—puriufs—vl)-bicvclgf 2.2.2]oct-

1-vl}-propionic acid methy] ester:
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wi th concentrated HCl. The resulting precipitate was coll ected by
filtration and dried to afford 680 ng of the acid derivative. S EMARIIS
8- (4- Hydr oxynet hyl - bi cycl o[ 2. 2. 2] oct-1-yl)-3-propvl -3 , 7-di hydr o- puri ne-2
6- dione 4-(2, 6-D oxo-3-propyl-2,3,6,7-tetrahydro-1

H purin-8-yl)-hicyclo[ 2.2 2] octane-1- carboxylic acid (3.2 g, 9.25 mol)
vas. di ssol ved TA-@ Koot PERbY &8 Sus terrably died | H poohelt yb iy oo 2 Boz Jace: -THF

. i . 18: dded and.th i '
Sti e bg HBionlidiphg &dtol B SERILERE MG TRR. < Blblapnc Bhe
react i onmy) was aédetbamdithe resaRing Tedckivn aMRREH Qs H%'(Hagé{g[t er Y5 ?51 %%then

| SS

concentrated under reduced pressure. The resulting residue wa ved
in 20 mLttdPT 6 Rt dhe sergtion muEHIT Weskliterad SrongliGelite apd dessiltate Whi S t r eat ment

was repe tiLes to affar e desjired .al cohol. Step 3:

22 6 orneen Rl il Feobb B2 equde a5t FE0imE B s Sasiacmroduct.

bi cycl o[ 2. 2. 2] oct ane- 1- car bal dehyde: . .

8- (4- Hydr oxynet hyl - bi cycl o[ 2. 2. 2] oct-1-yl ) - 3-propyl -3, 7-di hydro-purine-2,6
di one (212B5§3-[8-(230%8 p2ikO-dliox 0126, 7r-teteib vdio-d H-pMEOS-FY+ | di ne- SC3

(3.889, Bi.Eh) dded. faol lowed by Et3N (7.4 ni, 7 eq) at rt. The
resultin%irwﬁmgﬁmazmﬂ ofid wRiguic 2 1 £te for 18 h. It was then

di | uted with E[{4g6aidxNa3k 1vsu_',3,h,75te8(@a.1@§ﬂrgim.;,mgi)qwig%lg%%_@%%?dri ed

(Na2st™4) flnd concentrat ed under reduced pressure to-a t he
desi r ed I -BEBYNGS aad giethy! egte; @50mg-hbwoad) progisseledBin® mL of pyridine.

7- Iz 8-Vl ) < bi |0[2.2,.2 - 1-yl]:- I id hyl
eotor Ay TR s O URRE Reckiph R 4 e SndeBre i for 2yl o
[ 2. 2. 2] Tocit anethdn-coekaharosidyend3AGviFD? nd. 8HIMRhY t%ﬁ\{i‘%{ g@gﬁ%dNi n 25 m

of THE thyl  (t.riphenyl phosphoranylidene)acetate 2 eq) was
added. %ﬁgi %gttpﬁgﬁﬁéécfﬁh@ﬁesu#m&ﬁ?ﬂ@lqnamngmrier\lr@d:xtrmzted witf CHCIf oFhel8 h.
It was t : | AN preparative HPLC ysing a m xture
of aqueodgg_&gg% Eﬁ%ﬁa % (?Tée& (tl\gag‘g?@o%rp g ngge“%t”gpunﬁ fefealé%ﬁidrpéassuﬁr ﬁmmgﬁa ep 5:
3- [ 4- (2 16sidieowas Barficifiyl prapdatbve/HPECTa RIRBEO 100 mB Wiy &sitkd Bidned ol 2, 2, 2] oc

t 1-yl]-propionic acid nethyl ester:

LRLY

Step 7: 3-[4-(6-Methvlsulfanyl-2-0x0-3-propvl-3.7-dihvdro-2H-purin-8-vI)-
bicyclof2.2.2foct-1-vl]-propionic acid methyl ester: '
3-[4-(2-0):0-3-propy1-6-thioxo-2,3,6,7-tetrahydr0-IH-purin-S-yI)—
bicyclo[2.2.2]oct-1-y1]-propionic acid methyl ester (100 mg) was dissolved in 2 mL of
EtOH and 1 mL of H,0. NaOH (20 mg) was added as a solution in 1 mL of H,O,

followed by Mel (23 uL, 1.5 eq). The resulting reaction mixture was stirred at rt for 30
min. It was then extracted with EtOAc. The organic layer was dried (Na,SO,) and

concentrated under reduced pressure to afford 105 mg of the titled compound.

Step 8: 3-{4-[6-(1-Hydroxymethvl-propviamin 0)-2-0x0-3-propyl-3,7-dihvdro-2H-

purin-8-yli-bicyclo[2.2.2]oct-1-vl}-propionic acid methyl ester:

3-[4—(6~Methylsulfany1-2-0x0-3—pr0py]-3,7-dihydro-2H-purin-8—yl)-
bicyclo{2.2.2]oct-1-yl]-propionic acid methyl ester (105 mg) was dissolved in 2 mL of
DMSO along with an appropriate amino alcohol (e.g., 160 ul of (R)-2-amino-1-butanot
for compound 3). The reaction mixture was stirred at 150 °C for 3 h. It was then cooled

to 1t and purified by preparative HPLC to afford 50 mg of the titled compound.
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23 3 1 MAY 2005 3 -[4-(2,6-D oxo-3

-propyl -2, 3,6, 7-t et rahydro- 1H puri n-8-yl)-bi cycl o[ 2. 2. 2] oct -1 ¥/1 MAadl0y! i c
acid met hyI ester (300 ng) was dissolved in 20 nL of THF. 10%d on C (25
ng) was added and the resulting reaction m xture was hydrogenated under 50

psi of at 6 h. ThEa reaction mxture was fllteredthrough Celite
and t he $¥PLFIeldlaz -pEORN-4shAdrtetralividentl Hr b3 g fineB-pentapimag 280 ny
o et r anaatat s ‘W‘“ ' u Mopi oni e avi d et hyl
est er 3-{4-{6- (1—Hydloxymethyl-propylammo -2-0x0-3-propyl-3,7-dihydro-2
Roxo?ggg |-2,3,6,7-tetrahy ():Iro 1I—|—E),urp|ynSy1 Olcfgl(?loFZZZ]o
ct 1 yI] 5 (?bﬁ"y&}ﬂ 2-2dvd- lr'rﬁlt}rﬂlpp’@ﬁfe%mf(QEQYWIGIC(SQmMS)dm&aB/edms$<nined in
8 nL of | adde nd t he reaction
m xture was (gi ?l?drsetgf néeeg ¥I: % ﬁ?\e relaft“?ﬂa%n"’t Feepoled forrt and

quenchedandicbhcedtrated aind b€ aced ﬁré‘@nréM'FHé e e GidDE vdéghlsﬁ&vgi"_r}hnrhg the pHto
3. The refuJ ting reaction mixture was extracted wt or gani ¢

| ayer weSldopsaneransoml ahwates el efiMaOtnaed 0.1 aulli o€ d0%ragsSuOEL. Tine

crude rg@sieHsy I atj ve HPLC .t ffo Bg of the
desired pro uct&ﬁ%tg,g“f&%dﬁl‘t?%B&%vlﬂsﬁ ‘Eﬁw‘:‘ﬂ%ﬁ@d"g of Id?gtelN

7-di hvdrfoclzaﬂdmanmanuste,al ﬁhebbﬂ&@ﬂg){:xﬂdepx%]i@@ttwaﬂs plkilfreR r StivAGHSY hyl
ester: %‘4@%’ % -6-t hi oxo-2, 3,6, 7-tetrahy rgﬁil—f—purln é—'yl)

bi cycl of (5‘(':1(3 EOW? op| onic acid met hyl ester (100 ng) was dissol ved
in 2 nL of EtOH and 1 nL of H20. NaOH (20 ng) was added as a solution in
1 nm of H2 0, followed by Mel (23 uL, 1.5 eq). The resulting reaction

mxtureﬁmm_rred at rt for 30 nmin. It was then extracted with Et OAc.
The organic |ayer and concentrated under reduced

pressure to &}A@ & %ng‘g?t ﬁ(%s%%?éﬁi%wwar@i a¢so8iing to the
3- f 4- [ 6-fbllovrs rtaBishyd the %@?x‘ékyﬁgﬁewmg %130 Qtroﬁ Bylr ﬁé_lug‘églt\égﬁ Qs 2H

purin- 8-yl blcyclo[2 Z. 2] o ropronic ac
3-[4-(6 tRyoirenare @nybn@om@@erpr bﬁ;ﬂmc&ﬂ?&ndl mmpeuﬁcrispm pE aﬁnué -

blcyclo oct-1- lonic.acid ester 0 was di ssol ved
in [baia%%k%@%‘fﬁtd)mﬁ)hf&wl% 'rPcS?jHanf éolalﬁPwaﬂ 2% é‘ﬁb? apbncgl- 160 uL of
(R - 2 a@bﬂﬁmdl(&t&iﬁ;ﬁﬁﬁhﬁ 236 qR)qgframﬁﬁkq fempoma 255380 UL HL Mg apas stirred
at 150 C for was then co _
(compound 76) 3 -aminopropanol (compound 29); and 4-aminobutanol (compound 30).
Table 1 depicts the structures of the compounds that were synthesized, the method used to

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

Step 1: 4-(2,6-Dioxo-3-propvi-2.3,6,7-tetrabvdre-1H-purin-8-vl)-

bicvelo[2.2.2]octane-1-carboxvlic acid methvl ester:

4-(2,6-Dioxo—3-propyl—2,3,6,7—tci:rahydro-1H—purin-S-yl)-bicyclo[2.2.2]octane-l-
carboxylic acid was prepared according to the procedure outlined above. This material
(1.4 g) was suspended in 50 mL of MeOH and 5 drops of concentrated sulfuric acid was
added. The reaction mixture was stirred under reflux for 18 h. It was then cooled to rt
and concentrated under reduced pressure. The resulting residue was diluted with CH,Cl;

and washed with aq NaHCOQ,, brine, dried (Na;SO,) and concentrated to afford 1.2 g of
the titled compound.

Step 2: 4-(6-Methvlsu!fanyl-Z—oxo-S-propvl-3,‘7-dihvdro-ZH-purin-S-

yDbicvelof2.2. 21octane-{-carboxvlic acid methyl ester:

[aed
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tort and purified by preparative HPLC to afford 50 ng of the tig,l@g
conpound. 24 3 1 MAY 2005 Step 9: 3-14-(7-Et hel - 5- 0x0- 4- pr opel - 4 '8 1% 2005
7-tetrabydro-1H 1 3 4 5a 8-pentaaza-as-

i ndacen-2-yl)-bicyclo[2.2.2]oct-1-yl]-propionic acid (conmpound 3):

3-{4-[6-(1- - i 3. | -3, 7- di hydr o- 2H puri n-
S I b Syel o BEE by bR SRR e T RaRt Ty Tedicasiol 50 Singpenimt
di ssol vedartoxylichcidofeti@sitr el g53.38 nedo Y RERidsE ki %@@ng%%t}n.’r“n . The

ed un

reaction 'xtgr,)g \Nfs then cooled to rt and concentra uced
pr essur e F+Pnd2 280l -p iealpvpeaddsd andule rehctionl midurerwaa stigoll uhdeiteA@NERI JHNY |

nm_. of wat and 1 nL of 10% aq. NaOH. The reaction

m xture vIva?é/ass?lleﬁrc gzél egzto p/'?@f_%lfi °§ﬁﬁﬂ4%ﬂuwﬁ%¥1¥ﬁ@tﬁramm eNBEIwas2 with
di | ute | aldedHG brizighe pHAB It dndiBreadt Skt 0 purified
by preparative HPLC tg, afford tr?g ttﬁi?ntle go‘*r,rp&%t}%&géxvg@p(sgg@l? ounds 6,
10, 22, fEaTlayerwyinad(N3eSOe rad porgratrettdac affodi 860 he of i thiPistwi ng

met hod ug; e . am al cohol in step 3. The am no al cohols
ieed Lo orams® TR ARHR R0 AR P20 ha s Alebicd e & ppbaABt@sTand 5 L

R) - 2- anbfil;0: NaDH (83 heoreg <125 80 0= - d
(223 ; (g;n_oﬁg; 1 No- 1- UpeJnI'flg’nol_ ?ﬁ%ﬁaﬁgﬁ%g‘%glan% g& -1 ?&%ﬁﬁgﬁh‘(‘&%%@ 25);
(S) - 2- anffio-¥ Beit B Thereewting mact®s)mixgarawasatirredann for 30RO R a2 Men and

4-am nob d oanr @bl e | depicts structures of the
conpou ndgi t?ér}gétd V\(’Ngfr? gﬂg‘%t @g%’%&ﬂi‘%@ ‘Yﬁ?t(ﬁ%& @?@5 énd gonneRated aindere

conpoundeedacei grassuransatipe 800 pigESfTtHe BalBcdRpolddde compounds. Step 1:
4-(2,6-Di oxo-3-propvl-2 3 6 7-tetrahvdro-1H purin-8-yl)-

bi cycl o[ 2. 2. 2] oct ane- 1- carboxylic acid methyl ester: _

4- (2, 6- DsR%S- F- Pﬁba?ox%’.eq ‘7,[-3 eltqu.p_ydr_ -1Hp I Q-,8-vyl ) - bi cycil o[ 2

2. 2] oct ane- e re

out | i nedbighdyd2.2octanmt asicboxvlic hefll GettASsh¥spended in 50 mi of MeOH and
5 drops of conc{ié&rﬁt ed sul furl c acid was a ded. The reaction m xture was
stirred under¥ TRylsgfanyb21pxot 3-progyl-8 Hedihpdrol Béiptn®t  and concent r at ed

under r 1gThes It A 1i-pa residue was diluted with CH2Cl 2 and
washed 1R ing LRRAIRRH hoiB ISR (R eDves Afsaaredin bondrotor o
1.2 g of2 mL of DMSO along with an appropriate amino alcohol {e.g., 7 eq of 2-aminoethanol for

compound 6). The reaction mixture was stirred at 150 °C for 3 h. It was then cooled to rt

and purified by preparative HPLC to afford 30 mg of the titled compound.

Step 4: 4-( 3-Ox0-4-propyl-4.5.6,7-tetrahvdro-1 H-1.3.4,5a.8-pentaaza-as-indacen-2-
¥D-bicyclo [2.2.2]octane-1-carboxvlic acid:

4-[6-(2-Hydroxy-ethylamino)—Z—oxo-3~propyl—3,7-dihyd:o-2H-purin-8-yl-bicyclo
[2.2.2]Joctane-1-carboxylic acid methyl ester (30 mg) was dissolved in 1 mL of SOCL and
stirred under reflux for 15 min. The reaction mixture was then cooled to rt and
concentrated under reduced pressure. The resulting residue was dissolved in a solution
containing 1 mL of water, 0.5 mL of MeOH, and 0.1 mL of 10% aq. NaOH. The reaction
mixture was stirred at rt for 30 min. It was then acidified to pH 2 with dilute 1 N HC! and

concentrated. The resulting crude product was purified by preparative HPLC to afford
the titled compound.

Example 4
Assay Methodology
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the titled conpound. Step 2: 4-(6-Methylsulfanyl-2-oxo-3-propvl -

7-di hydro-2Hpurin 8 vyl)bicvclo[2.2.2]octane-|-carboxylic acid rret h¥
ester: 25 3 1 MAY 2005 2005
4- (2, 6- Di oxo- 3-propyl -2, 3,6, 7-tetrahydro-1H purin-8-yl)-bi cyclo[2 2.2]octa
ne-1 carboxylic acid nethyl ester (1.2 g, 3.33 mmol) was dissolved in 20
nL of pyri di ndumerat@xran{nexiagivatives werp prepsreddhisingithe stiuetuwresdodicated i xt ur e

was stir refI for 3 h. .| s.th to 0,C and careful ly
boenched el S afrie et tasngtngs e K aieiate @0 ouf ity Se AdesoRne &a and
the reac}éc%ﬁ‘%rh‘H@teﬁ’ﬁﬁe@’&@:&ﬁ‘&&?% Yﬂetfall%g%dlfm@ssagzﬂﬁeécﬁ llayer was
dried (Na2 and concentrated to afford 860 ng © two ester

derivati\bvimen‘ﬁﬂiis material (860 nmg, 2.29 mmol) was dissolved in 5 nL of
EtOH and 5 nL, of H2 2 e S ded. as slutio in 2 nL
ot oot o | oAdmasyedsamiy 41g FEPESsver plromsedrioun Sigtng (Hobewe B ure
was stiregghaf. mtceﬁeﬁx nse&mlahd\f@él Bdvae seRith Ev%?éﬁﬂ dmsteﬁ

re uced pressure

organi c layer was dried (Na2SO4) and concentrated
t o af f or Qif8@echmyplagiest(taithersbeny, BaNp Amibiotst@#18; Falcon 150 mM culture plates

e SR M e BB kPSR P
4- (6- Vet Gyt él&ﬂcﬁ%@d lbrods Bﬁ?ox% L @ﬁ?ta%d I\Vucfgaplgfe@rc%l'!’rlg&'ﬁdt? gl%osrt%r;, I\v\%%)s

yl) bicycl o[ 2. 2. 2] oct ane-| - carboxylic acid nethyl ester _
di ssol veBemmllﬂn/stt;pbﬁnycm it 6 BMBO tateones wirtthsantrapiviedinicab éWastingtoal cohol

9., 7 th nd . Th t
Sti 1 e B 3be eofpeli oL Es Fusme bRl BN Cootbipry v 190 Pt A Digfn "
prepar at Cvg, sLBMctagxza@) o300, 0f45thRr Nazmﬂ@l 0 ARV, BHEB.GhnM
4- (5- Oxo- 4- propyl-4 5 6 7- tetrahvdro 1H 1 3 4 5a 8 pent aaza as i ndacen

Vi ) - bi cveexsrope,. aBdQ]IDMtHEBES-(BHeryI ic acid:
4-16- ( 2- drox -eth Itam no) - 2- oxo- 3- propyl - 3, 7-di hydr o- 2H puri n- 8-yl - bi cyc
lo [2.2. L%%P@o xylic acid nmethyl ester (30 ng) was dissolved in 1

m. of SOCL2 ardr ApRedepest: WeRbraned tdie droparddfrbintat diébraPediek Qsblakedt Uure was
then cooled to rt and concentrated under reduced pressure. The resulting

resi due WWam fsBbotuthaaized ratsshissies afere hoypeganireddn bubier HF(10aMEDDASI. of
MeCH, - and \O nL-ifEpRE, Sk %45 up 8 thted DSin pERELd: Yhibitors (10 pg/ml benzamidine,

100 uM PMSF, and 2 pg/m! each of aprotinin, pepstatin and leupeptin), and centrifuged

at 20,000 x g for 20 min. Pellets were resuspended and washed twice with buffer HE (10

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

resuspended in buffer HE, supplemented with 10% (w/v) sucrose and protease inhibitors,

and frozen in aliquots at —80°C. Protein concentrations were measured using BCA protein
assay kit (Pierce).

Human 4; Receptor: Human Al adenosine receptor cDNA was obtained by RT-
PCR and subcloned into pcDNA3.1(Invitrogen). Stable transfection of CHO-K1 cells was
performed using LIPOFECTAMINE-PLUS (GIBCO-BRL) and colonies were selected in
1 mg/ml G418, and screened using radioligand binding assays. For membrane
preparations, CHO-K1 cells growing as monolayers in complete media
(F12+10%FCS+1mg/ml G418) were washed in PBS and harvested in buffer A
supplemented with protease inhibitors. Cells were homogenized, centrifuged, and washed
twice with buffer HE as described above. Final pellets were stored in aliquots at -80°C.

Radiolicand bindine assavs
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m xture was stirred at rt for 30 min. It was then acidified to pH 2 with

dilute 1 N HC1 and concentrated. The resulting crude product wasj3pufyfigpd

by preparative HPLC to afford the titled conpound. Exanple 4 Assay

Met hodol ogy 26 3 1 MAY 2005 Numerous xant hi ne derivatives were prepared,
ures indicated in Table 1. For_sonme_of these conpounds,

havi ng the stru}%ﬁ)
the K val ueMFBprangs (G048 MemBrne BNB iforrapA LARS; apd 351 0ECHM & ler ni ned

accor di .0l l.Qwi h i rotecol . Material s Adenosine
accordi M hghd i VA PATSRON 25Tl AR5 Bhing QBN BEETOST e
cel | culcompetin®tpaitsange irtubited BViripeces 0. Neh byl HERSRY 2hungigll BCO Life
Technol ogi es_(Gal t her sbur Antibiotic G418, Falcon 150 mMculture

, M) .
pl at es adprps@mesdeamingse fien 2?-5 Bt %U’r‘:é Radicdigang [ SIIPREHGEHE Emmoatifomer

(Pittsb e [3 X s purchased from DuPont - New Eng Nucl ear
Resear o TRV CmBp Rt B8 Y B o F AR LR irate RGN |

M Xt ur e NéxSpdHifi€ i i £0 Ltion of
HEPES. buf For o R O e D oaRPM BLD, Bpaibgapany O 9!
0. 41 mvViwySEamigitetbbnfiltitiph vider, WhattarorF KHelex {ibd. fdtermidingle BRANBEIand 5

mM HEPES (pH 7.4) .Menbrane preparation. A, , Receptor: nbr.anes re
pr epar ecf‘ﬂl(l Bﬁ%e§t5%' Fisrs et n%%fl?% © HEF 3¢ '%%‘r?ﬁ%‘@sfﬂ Mﬂﬂé’g' B rats.
Ti ssues i 4 f %{g&g LA, a AR 7.4)
suppl erreﬁfietg %]\nﬁitxﬁgvg‘ir"%% gg‘stemi%r@i% F t=(:)r’r%:f~:z(s(1t,i | |Igé/ant16 ab‘;e!igniiam d‘llhlﬁ%, nl{:tgba t'II\Q#PI\/BF,
and 2 g/cotkteibSbinofVeaqelIqFishir)wap efiiat Radieadivigupeniouied imadygeigd f uged
at 20,000 x g for 20 mn. Pellets were resuspended and washed twice with
buf fer KRS v Na- HEPES, 1 mM EDTA, pH 7.4, plus protease inhibitors).

Final pell.eks W8)ifains §suspended in buffer HE, supplenented with 10% (W v)
sucr ose‘an‘g‘}s‘p‘r‘m‘ea'%r%% bitors, and frozen in aliquots at -80C. Protein
concent r at i oI Retereainatienl: USompetBloA indingidata was dly tkh bingRi-itece) .

binding model and plotted using Prizm GraphPad. Cheng-Prusoff equation K =

1Cso/(1+{I}/Kp) was used to calculate K; values from ICsp values, where K; is the affinity

constant for the competing ligand, [I] is the concentration of the free radioligand, and Kp

is the affinity constant for the radioligand.

For % Binding: For one-point binding assays, data were presented as % of total
specific binding at 1uM of competing compound: % of total =100* (Specific binding with
1 uM of competing compound/ total speciﬁc binding). % binding represents the amount

of bound radioligand remaining in the presence of 1 pM of competing antagonist.

Results
All of the compounds tested exhibited rat A; K; values between about 4 and about
800 nM. In Table 2, the rat Al adenosine receptor Ki value and % binding for the

compounds are presented.

Example §
Alternative Assay Methodology

Materials

See Example 4.
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Hunan Al Receptor: Human Al adenosi ne receptor cDNA was obtained by RT-
PCR and subcloned into pcDNA3.| (I nvitrogen). Stable transfectionJdfMgHRK
cells was performed using LI POFECTAM NE- PLUS (G BCO-BRL) and col oni es
were selected in 1 ng/m 418, and screened using radioligand binding
assays. For nenbrane preparations, CHO Kl cells grow ng as nonol ayers in
conpl et egﬁé@—g‘ﬂ F12+10%:CS+I ng/ nil G418) were washed in PBS and harvested

in buff
Lgrm;enie;eﬁ\ centri Eﬁslg%}bgwpe}éﬂﬁ%# E?&% bl%ltgl torm@g@é 248+ i bed

above. FtélB) wesd prepsreties @esﬁﬁ@ide((kldlna@Bhﬂﬂé@étSal a¥. PiRbra, ERAR) iaps DI nding
assays 27 3 1 NAY 2005 I\/Enbranesw(SOQ nenbr ane protein for rat \'ARs, and

25g of CHE.RE9 ?ﬁe@ﬂr@ﬁéméraé e GHPoWilduels GHARes wead cwihirgdasiscantiyemsr yi ng

concentr t, nd vve bat [ iplicates_n 0.1
" bt f ePh PRt fiones T AL AP B SRRRC Bl Srenhitrialh Fivg sl b fine 85501060

Radi ol i QWdcﬂhh@ﬁWlﬁmﬁst@p{dIﬁ%mEﬂ 2 Rumi¥Efied Athd3hh&GOBE ST C@L@@% 4ipM  was
used for rTEet ition cF ng assays on Al ARs. Nonspecific binding was

measur edaflJrT héfhpldés%’ﬁd-‘é [cH]C]RJ& Mnﬁmgs iBCHE) celfs aes 2Pst 2 (et frei/mgat ed

b f||trat r \What GH C er. filters usi NDEL cell
hgrvest ePro elg? I @8&53“’55&58%?%%8?583 IV ?%@% nHuSps ig‘éﬁﬁgﬁ Alg v

Tri s- HCl CaPil1g? - fectIHPBS MG Hark? s é’cﬂ:utlﬁi I116Ee MBRES, t\é‘ﬁ:?e§ tansferred to a

vial, and 3nmi of scintillation cocktail Scinti Vers Fi sher)was added.
Radi oact CHIC: S8R edlniverd uped for wpdramerfts-and elintseits waredopdirmed fwiti cedisng

il o- <o ok G b e RRL bt Ao adielg B S A AR 0od Bclime usor

equat i onpiéfeirt; as delBhinkd by bsdik)or as)CroeshebRicophdis at e KI val ues from | C50
val ues, where Kl is the affinity constant for the conpeting ligand, [1]

is the cBatielgandBindingf the free radioligand, and KD is the affinity
Corstant ! or L1 LA gh a0 n it SRR o BRI, 00>
conpoundHafk’ ofoltidég ltherkORbvéSpat iafdell sbiapei 2@ WointdEenized in ice-cold 50 mM
Trs-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
resuspension in fresh buffer and centrifugation. The final pellet was resuspended in a
small volume of 50 mM Tris-HCI, pH 7.4, and stored in aliquots of 1 ml at -§0°C until
used for assays.

To determine the density of A|{AdoRs in CHO cell membranes, 100 LLI aliquots of
membranes (5 pg protein) were incubated for 2 hours at 25°C with 0.15-20 nM [*H]CPX
and adenosine deaminase (2 U/ml} in 100 pl of 50 mM Tris-HCI, pH 7.4. Incubations
were terminated by dilution with 4 ml of ice-cold 50 mM Tris-HCI buffer and immediate
collection of membranes onto glass-fiber filters (Schieicher and Schuell, Keene, NH) by
vacuum filtration (Brandel, Gaithersburg, MD). Filters were washed quickly three times
with ice-cold buffer to remove unbound radioligand. Filter discs containing trapped
membranes bound radioligand were placed in 4 ml of Scintiverse BD (Fisher), and the
radioactivity was quantified using a liquid scintillation counter. To determine nonspecific
binding of [*H]CPX, membranes were incubated as described above and 10 uM CPT was
added to the incubation buffer. Nonspecific binding was defined as ["H]CPX bound in
the presence of 10 puM CPT. Specific binding of the radioligand to the A;AdoR was

determined by subtracting nonspecific binding from total binding. Nonspecific binding
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1 Mof conpeting conmpound/ total specific binding). % binding represents
the anobunt of bound radioligand remaining in the presence of | Wity 2005
conpeting antagonist. Results Al of the conpounds tested exhibited rat Al
K; val ues between about 4 and about 800 nM In Table 2, the rat Al

adenosi eptor. Ki _val ue and % bi ndi ng_f.or the conpounds are
present g‘gfagéxﬁg‘ﬁﬂ R ﬁ%‘?’aﬁgﬁ a%%‘éﬁ?s‘?\/gf HH&GPXQ?)PHCCP%WRI;&DnaEépﬁeﬂe Exanpl e
4. 28 3 dsd¥AVve2@@6ne HRbabh fAdtckithRe i%hff’g@bﬁﬁt‘.y expressi ng the

reconmbi nant human AlAdoR ( CHO AlLAdoR ce wer e prepared as descri bed

(Kol | i as- Bar K determine thelaffiRttias nfiantEaqnistTbEA, AZSHE Bt the Hifihan Pe%%@iréﬂﬂ
ol ayers on

cul tured, gs, f,or. CHO W | ells. .CHO cells re cultured as non

pl astic %&%&eﬁpﬁeﬁﬁ%gﬂbﬁlﬂwpwgﬁﬁ@M‘.ﬁ%ﬂ@é{ ini th presesdeatf ahcrbasingie
serum 1QQcenttaREfd &1 drkd rg); r inin a hymdified

at nosphere of 5@?%1#%%“%@5%%@ %ﬁguﬁéﬁgﬁmg ’[“§}II] ngﬂi‘i‘lhg sites
in CHO Ceitg proteds), P61]CPX, arporism(0/ g -pFOME @A), andeide Sosii! @:asithedlh ur ed

tw ce /kl after .detachgent using | nv EDTA in Cat+-My2+-free

HEPES- bUT Pl WEFe T HbREAdar 4 tour 2t 2h7 Edn dPP EPEH MY G101 bufsQpEIAL0R

cel | s WeXsBaydSedte tHnifaREhd ARBLSed adedl | results were confirmed with cells
fromtwo or three clones. The density of AlAdoRs in these cells was

4000- 8000 frnol/my protein, as determ ned by assay of [3H CPX specific

bi ndi ng. Radi ol i gand Bi ndi ng cells grown on 150 mm cul ture di shes were
rinsed with HEPES- buff ered Hangh;‘;@iélﬂﬂl_t L II8ENtst hen renoved with a cell
scraper and NOERYBRLZ&DsthHd W+ &, I S- 4. Cel |,
menbr anes were pel | et ed_S by cen?@kugﬁ&%ﬂrﬂogyafﬁ’g %?SFQE?%WQMBO%
48,000 i th@ﬁeti?edwﬂﬁgnp??n ﬂilaseogﬂhb t‘cgé@fip@ Hltssgﬁpbia{si_ hsvm;gh@@l% ioVﬂllﬁiﬁrét%’ and
resuspe N resh.puf.fer and ceptri ation. e final pellet was
fesu SB e%geel?fﬂ}t r1:]1'5163815‘.cope. of th2 invention, wl'cucﬂ Is de mged by the scope of the appgnded claims.

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

claims.
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N 1 H 32--T OH1 372 ON36 3 1 MAY 2005 Table 2 Conpound Ki (nM %

Bi ndi ng Conmpound Ki (nM % Binding No. No. 1 4.4 ND 17 166.7 NDMA? 780575
ND 18 708 ND 3 8.38 ND 19 ND 18.1 4 9.92 ND 20 ND 52.7 5 10.5 1.9 21 ND
12.2 6 ND 2.6 22 ND 24 7 13.7 2.5 23 ND 22.8 8 14.1 1 24 ND 11 9 26.7
0.1 25 ND 46.7 10 40.2 6.2 26 ND 41 1b Z!,l 43.2 3.7 27 ND 16.3 12 51.3
8.6 28 ND 36.3 13 .68.3 ND 29 ND 81?3 lef, 68.5 7.8 30 ND 71 15 93 7.7 31
ND 40 16 155 ND 32 ND 61 37 3 1 MAY 2005 CLAIMS What is clained is:

Compound | Ki (nM) % Binding Compound | Ki (nM) % Binding
No. o} No.
1 4.4 ND 17 166.7 ND
2 5.75 ND 18 708 ND
3 8.38 ND 19 ND 18.1
4 9.92 ND 20 ND 52.7
5 10.5 1.9 21 ND 12.2
6 ND 2.6 22 ND 24
7 13.7 2.5 23 ND 22.8
8 14.1 I 24 ND 11
9 26.7 0.1 25 ND 46.7
10 40.2 6.2 26 ND 41.1
11 43.2 3.7 27 ND 16.3
12 313 8.6 28 ND 363
13 683 - ND 29 ND 81.8
14 68.5 7.8 30 ND 71
15 93 7.7 31 ND 40
16 155 ND 32 ND 61




1. A conpound of formula l: Rp RL AANFORMIULA Il | /> X NN | @r
wherein R, and R2 are independently selected fromthe group consﬁ%tAm&mgf:
a) hydrogen; b) al kyl, alkenyl or alkynyl, wherein said al kyl, al kenyl, or
al kynyl is either unsubstituted or functionalized with one or nore
substituents selected fromthe group consisting of hydroxy, alkoxy,

am no, al kyl am no, di al kyl am no, heterocyclyl, acylam no,

al kyl sul fonyl am no, and heterocycl yl caChaapigam no; and c) aryl or
substituted aryl; R3 is selected fromthe group consisting of: (a) a
bicyclic, tricyclic or pentacyclic group selected fromthe group

consi sting of syn38 Jai Y. 2005 ~x ~ J~NY 3~ 1 ko xr,~ NR NNOM""Zn
~LIn O ON wherein the bicyclic , tricyclic or pentacyclic group is
ei t her uhsubstl ¢cammeimdrof fotmelkilonal i zed with one or nore substituents
selected fromthe group consisting of (i) alkyl, alkenyl and al kynyl;
wherei n each al kyl, al kenyl or al kynyl group is either

R1\Af7\ | N/RG
‘ %Z_Ra FORMULA I
X T N

Ry

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

a) hydrogen;

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

c) aryl or substituted aryl;

R 1s selected from the group consisting of:

(a) 2 bicylic, tricyclic or pentacyclic group selected from the group consisting of:
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unsubstituted or functionalized with one or nore substituents sel ected
fromthe group consisting of (aIkoxycarbonyl)aralkylcarbannyl,31MAYZW5
(am no) (R5) acyt hydr azi nyl car bonyl , (am no) (RS)acyl oxycar boxy,

(hydr oxy) (car boal koxy) al kyl ear banmoyl , acyl am noal kyl am no, acyl oxy,

al dehydo, al kenoxy, alkenyl am no, al kenylsulfonylam no, .al koxy,

al koxycar bonyl, al koxycar bonyl al kyl a

al koxycar bonyl-gnuno,
alkoxycarbonyﬂaninoac | oxy, 3 1 MAK 1005
al koxycar bonyl ninozthzﬁnino, al kyl aptnoey al noal k i, NO,
al kyl ear bano | k spho Ky nylaninoéﬁflky nyl oxy,
am no, am oxy, aminoa ral kyl carbanoyl , } noal kyl car banoyl ,

am noal kyl het erocyclyl al kyl cagbamoyl, , A

am nocycl oal kyl al kyl banoyl\, am nocycl oal kyl'car banoyl ,

ar al koxycar bo ‘ vyl am fo,~ar yl het ¢r ocycl yl |\_aryl oxy,
aryl sul f onyl LY, yl, nyl / cyano,

cyanoal | ¢ awLno, di yl Q

di al kyl am mmnoal kyl aﬁhannyl, di al kyl ptrosphono,
haloalkylsulfonylaning, hal ogen, heterocyclyl, heterggyclylalkylanino,
het er ocycl yl far banoyl i hydroxy, ,hydroxyal kyljsul fonyl & no, oxi mi no,

phosphat e, no,
R5- al kyl at K

R5- al kyhsul f onyTagi no, R5-al kykt hi é; '\3‘“
R5- het erocycl yl caﬁ;bonyl , ¥ubstituted aral kyl ar ni o, substit ut ed
aryl car boxyal koxycarbonyl, substituted aryl sulfonyl am noal kyl am no,
substituted heteroaryl sul fonyl am no, substituted heterocyclyl,
substituted heterocycl yl am noal kyl am no, substituted
het er ocycl yl sul f onyl am no, sul foxyacyl am no, thiocarbanoyl,

trifluoronmethyl; and (ii) (al koxycarbonyl)aral kyl carbanoyl,
(am no) (R5) acyl hydr azi ny] carbonyl, (am no)(Rs)acyl oxycar boxy,
(hydr oxy) (car boal koxy) yl car |, acy am noal | ¢yl am no, acyl oxy,
al dehydo, al kenoxy, al | am al ke fonyl a al koxy,
al koxycar bonyl , al ko onyl| am n 1711
an, rn, M, O
0

A
B 4o gy
O

4@)

wherein the bicyclic , tricyclic or pentacyclic group is either unsubstituted or

@

§
£
§

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

(i)  alkyl, alkenyl and alkynyl; wherein each alkyl, alkenyl or alkyny! group is either
unsubstituted or functionalized with one or more substituents selected from the
group consisting of (alkoxycarbonyl)aralkylcarbamoyl,
(amino)(Rs)acylhydrazinylcarbonyl, (amino)(Rs)acyloxycarboxy,
(hydroxy)(carboalkoxy)alkylcarbamoyl, acylaminoalkylamino, acyloxy, aldehydo,
alkenoxy, alkenylamino, alkenylsuifonylamino, alkoxy, alkoxycarbonyl,

alkoxycarbonylalkylamino, alkoxycarbonylamino, alkoxyvcarbonylaminoacyloxy,
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al koxycar bonyl am no, al koxycar bonyl am noacyl oxy,

al koxycar bonyl am noal | cyl am no, al kyl am no, al kyl am noal kyl am no, 31 MAY 7005
al kyl car banoyl , al kyl phosphono, all cyl sul fonyl am no, al kyl sul fonyl oxy,

am no, am noacyl oxy, anunoal kyl ar al kyl car banmoyl, am noal kyl car banoyl ,

am noal kyl het . moyl , .. . i . i

ani nocycl oal km%i%%%/ r%bﬁ%@%ﬁ%ﬂ%ﬂon@éy@%w%ﬁ%%moy| ,
ar al koxycar boalkyicasaaldse oS RARKbRTNG lsufoX | ABEY Q8K fomy RH) B¥ito
aryl sul fonyl am no, aryl sul fonyl oxy, carbanoyl, carbonyl, c%lan ) ’
cyanoal kyl car Baispryloky.amineallyylaraladcarbiirad Wy dmimoatkylcarbamoyl,

di al kyl am noa ) i al.kyl am.noal kyl car bamoyl , di al kyl phosphono,
SRR AT Ry

hal oal kyl sul f ony cyclyl, heterocyclyl al kyl am no,

het er ocycl yl cahhmpmbalkgpgg@%)fgloa@%%%@lg%hégji%ﬁ%kgg%%%o%i m no,

phosphat e, phosphono, - al koxy, -
al kyl (al kyl ) atfekexyrsbenylyaralkayyeerdnatamine, drgthalekodyalyl ngyloxy,

R5- al kyl carb -al I rylsulfonyl, -al kyl sul f onyl ani i no,
Rs-al kyl t hi oaﬁ%?“ f%‘i‘gr e |I%‘EJLPBX%V=, Ca%%%}hi bt LG ¥PRy | ami no,
substit uted adsyahaﬂkglgéﬁbainb%)é?é!b@ﬂwbé}niné@ﬁk&lﬁhﬁxﬁg dialkylaminoalkylamino,

aryl sul fonyl am noal kyl am no, substitut ed heteroarylsu nylam-no,
substituted Helelgupeslyyicarbapeyl, dislsdpivepkom feloplkaisufoal uydiasTitagen,

bstituted ihet | f.onyl am no, . sul f | ani no, thi b l
SELT] Uor onat Mt h LA Y R ot Y B a e By ctmomodr ogen
O - 4-al kyl cmd:ébqamwdm@ﬂumi@mxiraiaﬁpyﬁospmg{jﬁfgg%@t}ﬁ %s‘éléz%{)a‘rfydw, Rs-

Cl4- al kyl - CO2H, and g%ginyl groups are either
funct i onal i zedkyli{atkylimang. R+ pkelalleldnshanai R sakelethed £ alagiciftengriup

consi sting ofgh G, - NH2 . «pbenzyl, and benzyl
functionalize %ﬁc?ﬁﬁl@%n%,%’oa%%g‘o%ﬁ%{rﬁot éﬁ{ké'ﬁgiﬂ g%t}%er??ﬁ&lﬂfﬁq‘@‘)@ﬂoup
consi sting ofsuhstitogdnralkBbninoOMebstitutNHEry R xyNEB: | 2d fromthe
group consi st of -(CRlRZH'r' OQOH,I -%3) 20;_1)/ - %?\I?@&%%ﬁhgga\lm4

- CONHSO2R4i -aﬁggﬂwwmmpalkﬁ(ﬂwmpbsmed hetRHEOARE fonshHODNHSMR Rt ed
NPOBH2, - NSAZRA 1 NSO ero ORAR et RBT0A s B R4 - PORHR

- SBH, - S02NHR4,
heterocyclylsulfonylamino, sulfoxyacylamino, thiocarbamoyl, triflnoromethyl;

and

(i)  (alkoxycarbonyl)aralkylcarbamoyl, (amino)(Rs)acylhydrazinylcarbonyl,
(amino)(Rs)acyloxycarboxy, (hydroxy)(carboalkoxy)alkylcarbamoyl,
acylaminoalkylamino, acyloxy, aldehydo, alkenoxy, alkenylamino,
alkenylsulfonylamino, alkoxy, alkoxycarbonyl, alkoxycarbonylalkylamino,
alkoxycarbonylamino, alkoxycarbonylaminoacyloxy,
alkoxycarbonylaminoalkylamino, alkylamino, alkylaminoalkylamino,
alkylcarbamoyl, alkylphosphono, alkylsulfonylamino, alkylsulfonyloxy, amino,
aminoacyloxy, aminoalkylaralkylcarbamoyl, aminoalkylcarbamoyl,
aminoalkylheterocyclylalkylcarbamoyl,
aminocycloalkylalkyleycloalkylcarbamoyl, aminocycloalkylcarbamoyl,
aralkoxycarbonyl, aralkoxycarbonylamino, arylheterocyclyl, aryloxy,
arylsulfonylamino, arylsulfonyloxy, carbamoyl, carbonyl, cyano,
cyanoalkylcarbamoyl, cycloalkylamino, dialkylamino, dialkylaminoalkylamine,
dialkylaminoalkylcarbamoyl, dialkylphosphono, haloalkylsulfonylamino, halogen,
heterocyelyl, hetsrocyclylalkylamino, heterocyclylcarbamoyl, hydroxy,
hydroxyalkylsulfonylamino, oximino, phosphate, phosphono, -Rs, Rs-alkoxy, Rs-
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- SO3NHCONHCO2R4, and the following: HONON NN N [\~ HF,-y\NIj]I\h‘)\I%ZS
HONH RAON NNN ~5z21 OH N jl I~S/ NI HN H H N/~ 9L MAYL20

0,1,2 or 3; Ais selected fromthe group consisting of -CH=CH, -(CH).

(CHm, CHECH CH2, and - CH2-CHECH mefor 2; Xis Oor S, 41 3 1 MAY 2005
Zis selected f{r the gro onsj sting of a single bond, -0-, -(CH2)
oCH2) 1 2-, - éﬁ@g@@[ﬁaﬂg?%@)a%ﬁeik?&%% Ksealigdapinoe Bs alfoigarbrmeiloup
consi sting of gy Ik V. kylsu . r tituted
aral kyl , subst@tﬂ%@%ﬁgﬁ“&’sﬁg dékﬁdgﬂg%"é’}%%ééc{’l% m@#ﬁ"& ?és‘b‘)sgé'?%‘c\fﬁg%%f“%m t he
group consi st isnstiiited amjkyhaminogerbstituyedodrikly hrbory dlesnycardbn Pl sulseiaised han 3

carbons, or alk nyk 0[ not ﬁss,thanba car bons; wherein said al kyl,

al kenyl or al BJ¥sHlIony aé}”é‘q’?é*? pmanm, substiitedihgseropgyld foprlamipe gubsiitated one or
nore substitu | St i hydr oxy, al koxy,
i o, b kyl ateaeSPLREb A B A I EH AR RNR T, BBl

al kyl sul f ony| astensryclyisdl fordtueirns yalfytyaaylammd, diddaebangind, trifluoromethyl;

R, 15 selected from the group consisting of hydrogen, C;4-alkyl, C,4-alkyl-CO,H, and
phenyl, wherein the C; 4-alkyl, Cy.4-alkyl-CO,H, and phenyl groups are either
unsubstituted or functionalized with one to three substituents selected from the group
consisting of halogen, -OH, -OMe, -NH,, NO3, benzyl, and benzyl functionalized with
one to three substituents selected from the group consisting of halogen, -OH, -OMe, -
NH;, and -NO;;

Rs 15 selected from the group censisting of -(CR,R,),COOH, -C(CF5).OH, -
CONHNHSO;CF;, -CONHORy, -CONHSOzR,, -CONHSO;NHR, -C(OH)RPO3H,,
-NHCOCF;, -NHCONHSO;Rs, -NHPO;Hj;, -NHSO;R4, -NHSO,NHCORy, -OPO3H;,
-0SO5H, -PO(CH)R,, -PO;H;, -SO;3H, -SO;NHR,, -SO;NHCOR.,
-SOsNHCONHCO;R,, and the following:

\\ /n N —N
N - N
(G o o %
Lo T T A A
N b o
N \\ —N
i Nl \,\,N gfo\N OH
HN ﬁ N L/_’y g_: l
H \
& 'T-"\n Ry 0\
2 Re .
b1
n=0,1,2 or 3;

A is selected from the group consisting of -CH=CH, -_.(CH)m~(CH)x,, CH=CH-CH_,
and -CH;-CH=CH;

m=lor 2;

XisOor §;

+1



c) aryl or substituted aryl d) al kyaryl or al kyl substituted aryl. 2. The
conpound of claim 1, wherein the conpound is in a form sel ected 3firn fope
group consisting of an achiral conmpound, a racenate, an optically active
conpound, a pure diastereoner, a mxture of diastereoners, and a

phar macolzogisatiLy £3 Lﬂgﬁm e itipn salt. 3. The conmpound of claim1l
wherein R and R2 a?}{éﬁ?ﬁ egecﬁggﬁgflﬁyog%f‘ﬁaeé’&“ir“@n k&) gv JUCHDNsI sting of
a) al kyl ;CBIQEH, -(@H-alenyl , wherein said al kyl, alkenyl, or alkynyl is
either unsubstituted or functionalized with one or nore substituents

sel ected®%omthe group consisting of hydroxy, al koxy, am no, alkylanino,
di al kyl agg. poyeldd L.am n al kyl sul f onyl am no, and
het er_ocyglf yl car %g%@g%%n%{ou%ﬁ@/s& 2 FlYé?oggwilﬁltwﬁaﬂwlwf.onm arpbeyl,
conpoundsubbtitntea amRyl\beseititedIRYE Ad ﬁéte}o?@}l- of Rl and R2 is alkyl.

in Al m

5. The conmpound of claim1l wherein 'S m 6. The conpound of
claiml wherein R7 is alkyl. 42 31 MAY 2005 7. The conpound of claim1l

wherei n g jsSeRell r%lﬁ ongd.. 8. A.conpound of formula Il: RZR p NZR3
FORMULA 11 X1 RI tr}\%ﬁ%&é‘? gonﬁf’ngng?m are independently selected from
t he group commi bydrogerof: a) hydrogen; b) al kyl, al kenyl or al kynyl,
wherein said I@él al kenyl, or alkynyl is either wunsubstituted or
functionaliz Yh alksaylgif nepless thabsidathoms ar atiahgt bBabiflEemaRe gr oup

carbons;wherein said alkyl, alkenyl or alkynyl is either unsubstituted or functionalized

Wlt.h one or more substimtents selected from the group consisting of hydroxy, alkoxy,

amino, alkylamino, dialkylamino, heterocyclyl, acylamino, alkylsulfonylamino, and

heterocyclylcarbonylamino; and

¢) aryl or substituted ary!

d) alkyaryl or alkyl substituted aryl.

2, The compound of claim 1, wherein the compound is in a form selected from the
group consisting of an achiral compound, a racemate, an optically active compound, a

pure diastereomer, a mixture of diastercomers, and a pharmacologically acceptable
addition salt.

3. The compound of claim 1 wherein R;and R; are mdependently selected from the
group consisting of

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

b) aryl or substituted aryl,

4, The compound of claim 3 wherein wherein at least one of R; and R; is alkyl.
5. The compound of claim 1 wherein A is (CH)m-(CH)m.

0. The compound of claim 1 wherein Ry is alkyl.

42



consi sting of hydroxy, al koxy, am no, alkylam no, dialkyl arnino,

het erocyclyl, acyl am no, al kyl sul fonyl am no, and 31 MAY 2005
het er ocycl yl carbonyl am no; and c) aryl or substituted aryl; R3 is selected
fromthe group consisting of: (a) a bicyclic, tricyclic or pentacyclic
group selected fromthe group consisting of 43 3 1 MAY 2005 Nr ss \ N
AR 1L:NNNNnRNt. OON wherein the bicyclic , tricyclic or pentacyclic
group i s7.ei t hEhe caapimitliof glagel 10vherbE s DRl BB W th one or nore
substituents selected fromthe group consisting of. (i) alkyl, alkenyl and
al kynyl ; “wherein each al kyl, al kenyl or alkynyl group is either
unsubstiéuted or funqiiﬁﬁaliéﬁﬁ Wi th one or nore substituents sel ected
fromthe” grdﬁp EREreys 8n8 "al koxycar bonyl ) ar al kyl car banoyl ,

(am no) (R5) acyl hydr azi nyl car bonyl , (am no) (R5) acyl oxycar boxy,

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

al dehydo, al keftaxy, al kenyl am no, al kenyl sul fonyl am no, al koxy,

al koxycaRbong | koxycar bonyl al kyl am no, al koxycar bonyl am no,

al koxycar bgnyl amppoacyl oxy, 44 3 1 MAY 2005

al koxycar bgnyl am hoal kyl am no, al kyl am no, allryl am noal kyl am no,

al kyl car ba |, | phaogphono, al kyl sul fonyl am no, allyl sul fonyl oxy,

am no, am no¥cyl oxyy amYpal kyl ar al kyl car banoyl , am noal kyl car banoyl ,
am noal kyl het | al ky 2By R, FORMULATI
N
X T \

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

a) hydrogen;

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

¢) aryl or substituted aryl;

R; is selected from the group consisting of:

(a) a bicyclic, tricyclic or pentacyclic group selected from the group consisting of:
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am nocycl oal kyl al kyl cycl oal kyl car banmoyl , am nocycl oal kyl car banoyl

ar al koxycar bonyl , aral koxycar bonyl am no, aryl heterocyclyl, aryl o?lx!/MAY 2005
aryl sul fonyl am no, aryl sul foriyl oxy, carbanoyl, carbonyl, cyano,
cyanoal kyl car banmoyl, cycl oal kyl am no, di al kyl am no,

di al kyl am noal kyl ami no, di al kyl am noa| kyl car bamoyl, di alkyl phosphono,
hal oal kyl sul f qnyl am no haI ogen, het BF het erocy@l“yl al kyl am no,

het er ocycl yl banoy drox'y‘“’ hydr o nyl am n oxi m no,
phosphat e, ph phon RC-EI koxy,

yl)ani R;
al kyl al kyl ca Iky | car ba yl sul fonyl ,
R5- al kyl sul f anlno erocyclwﬁéarbonyl substituted
aral l yl am no, substiy ted ary carboxya&koxycarbonyl subst it ut ed
aryl sul f onyl agi noal ubsti tutgd heteroarylsulf | am no,
substituted et er oc ' erocyclyl am noafikyl am no,
substituted 3 1 i \
trifluorongthy r ytear ba
(anlno)(RS)acythyora2|ny car bonyl$ Tﬁé)acylo ycarboxyNR
(hydroxy)(carboalkoxyLaIkyIcarbanDyI acyl am noal kyl a acyl oxy,
al dehydo, al kenoxy, alpenyl am no, alkenylsul onyl am o, alkox
al koxycarb al ko bonyl al Kyl am no, ycar bopyl am no

al koxycarb i no , al r.bonyl al kyl , no,

al kyl am noal kyl agi.no, alkyl car , al kyl phosphone; yl gu yl am no,
al kyl sul fonyl oxys~am no, s ninoacyl oxy, am noal ar al kyl'sar bano

am noal | yl carbanoyl, am noal kyl het erocycl yl al kyl car banoyl ,

am nocycl oal kyl al kyl cycl oal kyl car banoyl aninocycloalkylcarbannyl,

ar al koxycar bonyl , aral koxycar bonyl am no, aryl heterocyclyl, aryl oxy,
aryl sul fonyl am no, aryl sul fonyl oxy, carbanoyl, carbonyl, cyano,
cyanoal | cyl car banoyl, cycl oal kyl am no, di al kyl anm no,
dialkylaninoalkylanlno di al kyl am noal kyl| car banmoyl , di al kyl phosphono,
hal oal kyl sul f onyl am no,/ hal oger Ret eroclicl yl, het grocyclyl al kyl am no,
het er ocycl yl car banoyl roxy droxy sulfon 0, Oxirnino,
phosphat e, phosphono }i

"-'\r\_,\, O

N
fﬁ?;o
;2%7

wherein the bicyclic , tricyclic or pentacyclic group is either unsubstituted or
functionalized with one or more substituents selected from the group consisting of:

(1)  alkyl, alkenyl and alkynyl; wherein each alkyl, alkenyl or alkynyl group is either
unsubstituted or functionalized with one or more substituents selected from the
group consisting of (alkoxycarbonyl)aralkylcarbamoyl,
{(amino)(Rs)acylhydrazinylcarbonyl, (amino)(Rs)acyloxycarboxy,
(hydroxy)(carboalkoxy)alkylcarbamoyl, acylaminoalkylamino, acyloxy, aldehydo,
alkenoxy, alkenylamino, alkenyisulfonylanljno, alkoxy, alkoxycarbonyl,

alkoxycarbonylelkylamino, alkoxycarbonylamino, alkoxycarbonylaminoacyloxy,

+H




45 3 1 MAY 1905 al kyl (al kyl )am no, R5-al kyl ai kyl carbanoyl, Rs-al kyl am no,
Rs- al kyl carbamoyl, Rs-al kyl sul fonyl, Rs-al kyl sul fonyl am no, RS BMkybiphi o,
Rs- het erocycl yl carbonyl, substituted aral kyl am no, substituted

aryl car boxyal koxycar bonyl , substituted aryl sulfonylam noall cyl am no,

substituted heteroaryl sul f.onyl am no, subst.itu het er ocycl yl ,

SUbst | ut ed NEKEF SRR AT ST RPT A L R ety taciino,

het erocycl yl syik{/RRAMag5yN QikyEsHEMOMRC ¥ik§RUIShy14RirdC AHRITYAylo: i
trifluoronethyl ? R4 is ygelleyzqﬂed from t?e ar oyup_ consigti ng yo?‘wﬁ)?glru(l)%’en,

Cl. 4- al kyl , Gimihcabkpky,@arpaligriaralkyiesnydmoyhremiapalkyloarb@ndylal kyl , CL

-al kyl -CO2H, and pﬂ%ﬁ}{ﬂ{t 8ror}$§ka{8e ei ther unsubstituted or functionalized
with one to tHPEK? FPuE YEPEmh f r om the group _consi sting of

hal ogen, - OH, am{@¥RyclodiFialiidcloddBGibt banfi}ll RAEREKCIJAURALIORGd1zed with  one

to three substituents selectéd fromthe group consisting of "hal ogen, -OH,
-OVe, - NH2, @atkoxyegbomRs, arsikexycadtony!amumaryibetgroouplyt andost,i ng

of -- (CRI R2) "000H, . - C(CF3) 20H, - HNHSQRCF3, - 4, - CONHSO2R4,

~ CONHSO, NHR4, WE&@%‘!&%@?{YIS@%M%%%% CY&PO3H2i - NHSO2R4,
- NHSO2NHCORA, ¢yR0R bR arbare9(3t10a Shialk IR, diafBitninoxiR e NERA,

- SO3NHOORS,  203NH Hoozzzi, Seloalabimer ?owﬁng: HO HINN NN F 4 .\

Ra I\NH NI ~Jdalkylagnigoalkylsarbamoyl didkyghagphonos hlosk yRelfortathinohhatbgémy NI

V=N CH KN H hHeter/o/cyélyf? heterocyclylalkylamino, heterocyclylcarbamoyl, hydroxy,

hydroxyalkylsulfonylamino, oximino, phosphate, phosphono, -Rs, Rs-alkoxy, Rs-
alkyl(alkyl)amino, Rs-alkylalkylcarbamoyl, Rs-alkylamino, Rs-alkylcarbamoyl,
Rs-alkylsulfonyl, Rs-atkylsulfonylamino, Rs-alkylthio, Rs-heterocyclylcarbonyl,
substituted aralkylamino, substituted arylcarboxyalkoxycarbonyl, substituted
arylsulfonylaminoalkylamino, substituted heteroarylsulfonylamino, substituted
heterocyclyl, substitited heterocyclylaminoalkylamino, substituted
heterocyclylsulfonylamino, sulfoxyacylamino, thiocarbamoyl, trifluoromethyl;
and

(i)  (alkoxycarbonyl)aralkylcarbamoyl, (amino)(Rs)acylhydrazinylcarbonyl,
(amino){Rs}acyloxycarboxy, (hydroxy)(carboalkoxy)alkylcarbamoyl,
acylaminoaikylamino, acyloxy, aldehydo, alkenoxy, alkenylamino,
alkenylsulfonylamino, alkoxy, alkoxycarbonyl, alkoxycarbonylalkylamino,
alkoxycarbonylamino, alkoxycarbonylaminoacyloxy,
alkoxycarbonylaminoalkylamino, alkylamino, alkylaminoalkylamino,
alkylcarbamoyl, alkylphosphono, alkylsulfonylamino, alkylsulfonyloxy, amino,
aminoacyloxy, aminoalkylaralkylcarbamoyl, aminocalikyicarbamoyl,
aminoalkylheterocyclylalkylcarbamoyl,
aminocycloalkylalkylcycloalkylcarbamoyl, aminocycloalkylcarbamoyl,
aralkoxycarbonyl, aralkoxycarbonylamino, arylheterocyclyl, aryloxy, 7
arylsulfonylamino, arylsulfonyloxy, carbamoyl, carbonyl, cyano,
cyanoalkylcarbamoyl, cycloalkylamine, dialkylamino, dialkylaminoalkylamine,
dialkylaminoalkylcarbamoyl, dialkylphosphono, haloalkylsulfonylamino, halogen,
heterocyclyl, heterocyclylalkylamino, heterocyclylcarbamoyl, hydroxy,
hydroxyalkylsulfonylamino, oximino, phosphate, phosphono, -Rs, Rs-alkoxy, Rs-
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oR4 n=0,1,20r 3; Ais selected fromthe group consisting ofa-i%gh-ﬁs
-(CH.-(CH.,, CHCHCH, and -CH2-CH=CH, nrl or 2; Xis Oor S
selected from the group consisting of a single bond, -0-, -(CH2) "-,
-Q(CH2)1-2-, -CH20CH2-, and 46 3 1 MAY 2005 -(CH2)1-20-; R6 is selected

fromthe grou Lstin f rogen, al kyl, acyl, alkylsufonyl, aralkyl,
substi t ut ed a%’&@%ﬁ%‘%& gﬁ&ﬂé&%ﬁﬁ?b“&l’% Rh'éﬂ@%@@?‘él Bi-allatnarifinogd,

sel ected fronRbAByWIPLAYE RASNS . ) g al , .al kenvl of
not less than 3 qgﬁoons? or ﬁ#%?ﬂg?%%?sldgég{h?%g% %et%gfes#f%%ﬂ?é{%#@ ein
sai d al kyl, afubshiptedaraldyleyrigs, substitittet ervicarsoallidxytetoryl, fubaGhitanal i zed
with one or Fs.u?f§b titutents sel e%ted fromthe group consisting of

hydr oxy, al kg%, HREnog ;lar“é’T‘FPn%‘ stgfutsddearagny s fondemins yebspituted

acyl am no, al ket dIgn it RTHAQ f: rbon } no; and c) aryl

il By AR R, SR

or substituted ar d) al kylaryl or u 9. The

conpound of chegmewly laminh esutforpanydenins, thivoartaaioN, IHkESeGEhyiom t he
group consisting of an achiral conpound, a racemate, an optically active
conpound, a pure diastereoner, a mxture of diastereoners, and a

phar macoRp@iselrbiel fss 8t RRdh b | 0. compo. claim8
wherein R1 and R2 are in%ggﬁ%odentré S cg-g‘f%audc%]’é#&?’h 14'%&%@%&@%“ ng of
a) al ky|Phenylk@hpteinthelikyaliyl, Cuhalkgl-60sH| shaphenl] gauemsleithey al kynyl i's
ei t her S t'&&t d pr ﬁ.uncft 'Ltgnaliz d with one or nore substituents
sel ect e d}h?r onlﬁ {i' 5 gf'.lgﬁgona 1zed with one to three substituents selected from the group

consisting of halogen, -OH, -OMe, -NH,, NO,, benzyl, and benzyl functionalized with

one to three substituents selected from the group consisting of halogen, -OH, -OMe, -
NH,, and -NOy;

Rs is selected from the group consisting of --(CRiR2)},COOH, -C(CF;):0H, -
CONHNHSO,CF;, -CONHORy, -CONHSO,R., -CONHSO;NHR4, -C(OH)R4PO;Hs,
-NHCOCF;, -NHCONHSO,Ry, -NHPO;3H,, -NHSO,R,, -NHSO;NHCORy, -OPO;H,,
-0S0sH, -PO(OH)Ra, -POsH,, -S03H, -SO,NHR,, -SO;NHCOR,,
-SO;NHCONHCO,Ry, and the following:

HO
X i
l/\_|_.r-',.4 f N\ NN NN\ N/N\
W s BN G D s
N ¢ wy AN
Ry
Q

N h{\ NN 0
A o

HN b N “\/// g_: l

& “?"ln Re '\0\
/311 o Rq
n=0,1,2 or 3;
A is selected from the group consisting of -CH=CH, -(CH)x-(CH)n,,, CH=CH-CH,, and
-CH,-CH=CH,;
m=lor2;
XisOor §;

Z is selected from the group consisting of a single bond, -O-, -(CHz) -, -O(CH2)1.5-,
-CHp_OCHz-, and
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consi sting of hydroxy, al koxy, am no, alkylam no, dialkylam N0,

het erocycl yl, acylam no, al kyl sul fonyl am no, and MAY 2005

het er ocycl yl carbonyl am no; and b) aryl or substituted aryl. 11. The
conmpound of claim 10 wherein at |east one of Rl and R2 is alkyl. 12. The
conmpound ?(f:Hg)l aﬁi)m 8 wherein Ais -(CHm(CHm 13. The conpound of claim$8
wherein R7-1&"rkyl . 14. The conpound of claim 8 wherein Z is a single

bond. 4R3I deiddted BO8Ihe éﬁlup -Ebﬁ'siﬁﬁfmtﬂ}?ﬁ%%ﬁ Offl%'g,n%ca}l ”gﬁl}&i?&r{gm%f grégg% ounds

wherein the _con&)ound is Seléected from gro

1- 32 of Falistigitad aralkyl, Bhiestitwtimp elcyl) and bewerbicyglyl;@ndl ai m 15, wherein the
conpound is selected fromthe group consisting of:

2- (4- Hydroxy-bi cyclo[ 2. 2. 2] oct-1-yl)-7-isopropyl -4-propyl-1,4,6,7-

t et r ahy dRQis skleztd ool s POIL *eda@sdrhdacen-5 -one (conpound 1);
7- Et hyl - 2- (4- hydr oxy- bi c% %[ 2. 2. %‘]’c?lgt' -l-yl)-4-propyl-1,4,6,7-tetrahydro
1, 3, 4, 5a, 8- pefl Axdregers- i ndacen-5-one (conpound 2);

3-[4-(7-Ethyl ;5-0x0-4-pr | -4,5,6,7-tetrahydro-1 H 1, 3, 4, 5a, 8- pent aaza-
as-i ndacen- 2- 9? )aﬂ‘i?(?c@llﬁpnéff @@tﬁ%g{aﬂf—%ﬁﬂ’mﬁr ety ofmetdegsctbarpdund 3) ;

2- (4- Hy degbomshivEateigbid v ol bikydy s de A8 T
tetrahydro- |, 3, 45 a,aq_k&’i21 ]péelg%nzggzog%é%d%gg%éﬁ-ué?l%gR%%:do%éﬂ%zim&il,zcdand

3- [ 4- (7-VdbpRepymose g;be?msqg;w;dc:ea,zﬁgm;ne tgﬂ:tu%;a:blyijﬁ&@glﬁ Hyd3ox;, 59(3%” .
pent aaza: as-.i n-2-ylJ)-bicyclo[2. 2. 2] oct-1-yl]-propionic aci conpoun
B 37 R, PREEER S AR UER AP GRSt viaming, Miblaltmariemine, and y

ef f ect i vieetaaoOyiVic@&bondag@iarnd according to claimfor 8 and a

phar maceut cal |y acceptable carrier, adjuvant or vehicle. 18. The

phar maceut i ca¥)’ dohposibstiatedaecrlor di ng to claim 17, further conprising a
mccor ding to B Al ot P Bl ehposi 11 on 1S formul ared for oral.
intravenous, intranuscular or subcutaneous adm nistration.
9. The compound of claim 8, wherein the compound is in a form selected from the
group consisting of an achiral compound, a racemate, an optically active compound, a

pure diastereomer, a mixture of diastereomers, and a pharmacologically acceptable
addition salt.

10. The compound of claim & wherein R, and R; are independently selected from the
group consisting of

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

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

14, The compound of claim 8 wherein Z is a single bond.
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20. The use of a conpound according to any one of clains 1-16 fqrmﬁ/h@
manuf acture of a nedi canent for bl ocking At adenosi ne receptmﬂs i 05
patient. 21. The use of a conpound according to any one of clains 1-16 for
the manufacture of a nedicanent for treating or preventing in a patient a
di sease or disorder wherein activation of Al adenosine receptors plays a
causative role in the disease or disorder. 48 3 1 MAY 2005 22. The use

accor di df). t o Theabmpdind adverdingtd tieingi 9edseherkirths ebPburdisseleeeiigtoh oM
t he groyp consisting of systenic hypertension, renal failure, diabetes,
ast hma, th&rgfo‘éibl‘éfmﬂ%’lﬁgOéS%P@‘i‘I&‘i,I%%ﬁ@E@tlF\}e heart failure, and renal
dysfunction 23. A process for preparing a conpound according to clains |
or 8 conprising the steps of a) allcylating a thioketone to produce a

t hi oet he6; Db)heeeipbgl ideerdihg eedihied 1 HivwieréinIhbedhpoinRds selbated Fogphel to
produce an al cohol internediate; and c) cyclizing the al cohol

i nt er me&FOHPEORYSHIDRfuice a cyclized product; 24. The process according to

claim 23, further ,compri siNg: step of, ~a&). convertin g cyclized
product to a carbox I@?g&g%? gmyg%[‘\'fgt“ﬁ)?/cg.l 52%'6} 05%6%85%%?{:40&’ ing to
cl ai m 2¢trahydrobies, 45 Bepdrtdang-at-hedste s oref(compo@upl i ng a di am no uraci |
with bicyclo[2.2. 2]octane-1, 4-dicar boxgl ic acid nononethyl ester to
produce an acid; BYEWREded-hydeops-tievcip(E 8- 2doelol-yBshpisnyhd,4e. toetothydras)
oxi di zi pg 4 feg Last i al de. goupling the al dehyde with
met hyl (tri bﬁn?%ﬁ%pﬁo@ggﬁgﬁ g‘gér]\é)gqggg%‘%t’g to produce a coupled product;
and e) converti ng3tdg7dihpl Bdxprosiapyl-4,0,6i hettahidisatton 63,4,86,8-pUataaps-0cess
according. to claim?24, further conprising the steps of: a) coupling a
di ani noaﬁjﬁngﬁ?qn‘%ywhblﬁﬁ'%ﬂgl%% el aflowrpriReiciEcHl (fPEROBB% yhi ¢ acid  monomet hyl
ester to produce afsag)dloxPbicielots 2R -JRF-AGhYI-5 Brépyiar4 g50ondi N

’ tetrahydro-1,3,4,5a,8-pentaaza-as-indacen-5-one (compound 4); and

3-[4-(7-Isopropyl-5-oxo0-4-propyl-4,5,6,7-tetrahvdro-1H-1,3,4,53,8-

pentaaza-as-indacen-2-yl)-bicyclof2.2.2]oct-1-y1]-propionic acid (compound 5).

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

or vehicle.

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

adenosine modifying agent.

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

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

20.  The use of a compound according to any one of claims 1-16 for the manufacture

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

of a medicament for treating or preventing in a patient a disease or disorder wherein

activation of Al adenosine receptors plays a causative role in the disease or disorder.
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c) converting the ester to produce the thioketone. 49 3 1 MAY 2005 27.
The process according to claim23, further conprising the steps of: a)
nitrosating 6-amno-I-propyl-1H pyriutidine-2,4-dione to produgg myniﬂbﬁr 0SO0
internmediate; b) reducing the nitroso intermediate to produce the

corresponding diamno wuracil; c) converting the diamno uracil to an
amne salt; d) coupling the amne salt to

4- hydr oxy- bi cycl o[ 2. 2. 2] oct ane-1-carboxylic acid to produce a coupl ed
product; -and e) converting the coupled product to the thi oketone. 50

22 The use according to claim 21, wherein the disease or disorder is selected from
the group consisting of systemic hypertension, renal failure, diabetes, asthma, an

edematous condition, congestive heart faiture, and renal dysfunction.

23 .A process for preparing a compound according to claims 1 or 8 comprising the
steps of:

a) alkylating a thioketone 10 produce a thioether,

b) reacting the thioether with a substituted amino alcchol to produce an
alcobol intermediate; and | |

c) cyclizing the alcohol intermediate to produce 2 cyclized product;

24 The process according to claim 23, further comprising the step of:
2) converting the cyclized product to a carboxylic acid derivative.

25 The process according to claim 24, further comprising the steps of: |

a) coupling a diamino uracil with bicyclo[2.2.2]octanc-1,4—dicarboxyhc acid
monomethyl ester to produce an acid;

b) reducing the acid to 2 corresponding alcohol;

c) oxidizing the alcohol 1o an aldehyde;

d) coupling the aldehyde with methyl(u-iphenylphpsphoroanyhdene) acetate to
produce a coupled product; and

¢) converting the coupled product to the thioketone.

26 The process according to claim 24, further comprising the steps of: |
a) coupling a diamino uracil with bicyclo[2.2.2]octane-1,mdicarboxyhc acid
monornethyl ester 1o produce an acid;
b) esterifying the acid to 2 corresponding ester;

¢) converting the ester 10 produce the thioketene.
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27.  The process according to claim 23, further comprising the steps of:

4) nitrosating 6-amino-1-propyl-1 H-pyrimidine-2,4-dione to produce a nitroso
intermediate;

b) ‘rcducring the nitroso intermediate to produce the corresponding diamino
uracil;

c) converting the diamino uracil to an amine salt;

" d) coupling the amine salt to 4—hydroxy—bicyclo[2.2.2]octane-1-carboxy1ic

acid to produce a coupled product; and

e) converting the coupled product to the thioketone.
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