| 5 (MBHB Case No. 99,398-A) TITLE: Propargyl Phenyl Ether A2A Receptor
Agoni sts Background OF The Invention 2 2 DEC 2003 Field of Invention This
i nvention includes 2-adenosine propargyl phenyl ether conpounds that are
useful 10 as A2A receptor oni sts. The conpounds of this invention are
vasodi al a{MigH} &iase Nba99a3% -A)seful as heart inmmging agents that aid in
the identification of nanmals, and especially humans who ar2d)E§ulfleri ng
from di sorders such poor coronary perfusion which is indicative of
coronary artery disease (CAD). The conpounds of this invention can al so be
used as KHEL 5);; ng)drph@lyjhEtheﬁ& Retieptar Agamistescri ption of the
Art Pharnmacol ogical stress is frequently induced with adenosine or

di pyridanole in patients with suspected CAD before imaging with T1

sci ntigraphy or echocardi ogr dilation of the
coronary resistance vessel sl%[)%tlv(?l on gslélele&ﬁg({ﬂface A2 receptors.

Al t hough pharpﬁfd)l,pgivga{mﬁtress was originally introduced as a nean of
provoki ng 20 coronary dilation in patients unable to exercise, several

st udi es have Bhowmvyentnert ulchmlq)2agnmtne@ropmgqualmﬂylmheTkompoenMar ate agefaphi ¢
I maging in ,patients sub dtop | ogi ca] stress t h adenosi ne or
di pyr'f daddreA JEREPIOE 280 tén:ﬁf’d’oﬁ’é’f’ll%ﬂiﬁn%c&fb‘ ¥teg @%VWQQ\%‘%”SW’I’@%W@%e
Stress tesift abHeeY ShaghBeadenisSthdt Biddth tHaci H]ﬁmﬂ‘r%l t @sg

side effects during pﬁ ?rraggg otéjllgtca stp{e%ss(gﬁﬂr}ﬁa‘gdluﬁ;gl é/j[\n{t t e%eﬁgru }485]?}&

as headahbmaanwhoarsedfering dtone disbrletsesuck podmqaranseyl pavifiisiornetich e traliative of
agents. Adenosi ne A2B and }ébece tors are involved in _a nast_ cell

degr anul &PFOBﬁWaWEFrY 185 f )-astisnsempeungs of ihis Hivertion gen gbe- bpased pe
adenosi NehEGRA rE&Oth‘j’ﬁ@rﬁf isddbar macol ogi cal stress test. Additionally,

adenosi ne Stl rru ation o receptor in the atriumand AV node wll

di mi nssh the Beédripmﬁrofahem-tch can induce AV block. (N.C. 30 Gupto et al.

J. AmColl. Cardiol; (1992) 19; 248-257). Also, stinmulation of the

adenosi ne Al Phageasolagiqs) S&G%b%lﬁ?ﬁu%b/ H@W%p’ﬁﬂbﬁéﬂ’@smr ot iipytidamels 1 nce

tEE(ra AIJ r ﬁ&ﬁ\f{fbtb%y;p%g@? Sﬂ%}gﬂi%@ﬁg?ﬁémlﬂtsﬁﬁ?%mpﬁy ore h%@acl)rld%osgra(.3 y.a lB(}th
drugs effect dilation of the coronary resistance vessels by activation of cell surface A,
receptors. Although pharmacological stress was originally introduced as a mean of provoking
20  coronary dilation in patients unable to exercise, several studies have shown that the prognostic
value of °'T1 or echocardiographic imaging in patients subjected to pharmacological stress
with adenosine or dipyridamole was equivalent to patients subjected to traditional exercise
stress tests. However, there is a high incidence of drug-related adverse side effects during
pharmacological stress imaging with these drugs such as headache and nausea, that could be
25  improved with new therapeutic agents.

Adenosine Asp and A; receptors are involved in a mast cell degranulation and,
therefore, asthmatics are not given the non-specific adenosine agonists to induce a
pharmacological stress test. Additionally, adenosine stimulation of the A, receptor in the
atrium and A-V mode will diminish the S-H interval which can induce AV block. (N.C.
30 Gupto et al.; J. Am Coll. Cardiol; (1992) 19: 248-257). Also, stimulation of the adenosine Al
receptor by adenosine may be responsible for the nausea since the A, receptor is found in the

intestinal tract. (J. Nicholls et al.; Euwr. J. Pharm.(1997) 338(2) 143-150).
Animal data suggests that specific adenosine Ajs subtype receptors on coronary

resistance vessels mediate the coronary dilatory responses to adenosine, whereas subtype A



Ani mal data suggests that specific adenosi ne A2A subtype receptors on
coronary resistance vessels nediate the coronary dilatory responses to
adenosi ne, whereas subtype A2B 2 2 2 DEG 2903 receptor st'g%tgqun rel axes
peri pheral vessels (note: the latter |owers system c bl ood™ "pressure). As a
resul t theceptos stimuésinf relaxeh penipheral ivesselsc Qrapasilici tinsr tibatrsasysteAild blood
receptor agonists t hat have, no gagrnacological effect, as a result of

sti mul at iPEFSYRE AS angsihihgre it naed Jor phaymagrstiigely eompogisioas ithat 416, Aex receptop2 A

receptor i t -1 r . .

t ol er at eé@g@ﬁ%ﬁaﬁ g%@%ﬁ@%@ag? l?\ Q%hegté ?féa%:sof* }c?g%'lﬁ%: 3@@%@1%}@ aﬁ @eg%lrrg%és%r i VIVO.
eval uat i ustherove/NMARYs &neddfor | AYYERTEp(IN agoristoithat 2208 a IsRor® helfage emid thathirs

i nvention includes 2-adenosi ne propargyl phenyl ether conpounds that are

usef up Ax¥lltalesziedpy pafisalssindergpmenhernasolagigab eeronarsistressieyaliations. i ncl udes
pharmaceutical conpositions including 2- 5 adenosi ne propargyl phenyl ether
conpounds that are well tolerated with few side effects. Still another
aspect of this invention are 2-adenosi ne propargyl phenyl ether conpounds
that can be easily used in conjunction with radioactive imging agents to
facilitate coronary imaging. In one enbodinent, this invention includes
2- adenosi ne propargyl phenyl ether 10 conpounds having the foll ow ng
formul a: I n another enbodi nent, this invention includes nethods for using
conmpounds of this invention to stinulate coronary vasodilatation in
mammal s, and especially in humans, for stressing the heart induced steal
situation for purposes of imaging the heart. 15 In still another

enbodi ment, this invention includes pharmaceutical conpositions of matter
conprising one or nore conpounds of this invention and one or nore

phar maceuti cal excipients that can be adm nistered to humans to treat

vari ous di seases and disorders. 4 2 2 DEC 2003 DESCRI PTI ON OF THE CURRENT
EMBODI MENT The 2-adenosi ne propargyl phenyl ether conmpounds have the
foll owi ng general fornula:




R Y-4.' RR\KR4 aml - R6 R5 Y=0,NH,5 whereinnis 1lor 2;, 5Yis O NH
and S; Rl is CH2OH, or C(=O NR7R8; R2, R3, R4, R5, and R6 are each
individually selected fromthe group corsisting of S(OR22, SO2R, SO2N(R
)2, hydrogen, halo, NO2, CF3, CN, OR24, SR20, N(R20)2, 22%%% 2003
SO2NR20COR22,  SO2NR2' C02R22, SUBMWRARGOSFRPAEZANVERTIDN NR2abbibd WiNg 20
COZR 22 , 10 NR20CON(R20) 2, COR20, CO2R20, CON(R20)2, CONR20SO2R22,
NR20S02R22, SdpRpre eerseiibis inysukimy gshyize 2-adgmpt)erpopargy plenyb ete oy qragpunds
OCON( R20 ~ al kenyl, C2_15 al kynyl, heterocyclyl,
bt s et abefagdi.

aryl, an eroar al kenyl, al kynyl, Cl1.15 al koxy, aryl,
heterocycl yl, landothet aspeat; Yhis dfiventiBh iifdladdsYphathadeutist @@mpobitiohs ?HBrl]ddliné 9-3
alo

substituents independently selected fromthe group consisting o . NO2,
het er §cy @dsnosinepropaygyl phenyd ethar gompaomgds thahare RN leRADWithifeRR js)d effs¢te) R22,

et IS e Rk, PR T 1"
CONR20 S0 25 ounldS4R Q2B easilgz%mgon mgﬁgﬁgﬁg@@ ety facilitate

C( O OCH20C( O R20, and OCON(R20) 2 and™ wherein eac eteroary
aryl, andoheaprioegigy! substituent is further optionally 20 substituted

wi th hal o, , al kyl 3, am.ng, mono- or di- al kylam no, alkyl or aryl
or heter oa% a?ﬂedg{“bﬂl%@é,&W@GQP&ZW‘WZ&&%WPTW@WE!] cther
NR20 ( . .2, SR20, S(O R22, SO2R22, SO2N(R20) 2,
CN, g@a%%})g%dﬁxa@@g@%%wn ependently selected fromH, and Cl1_15
al kyl optionally substituted with from1l to 2 substituents independently
sel ected fromthe group consisting of 25 h@,0, NO2, heterocyclyl, aryl,
heteroaryl, CF3, CN, OR20, SR20, N(R20)2, 0)5222, S02R22, S02N( R20) 2,
S02NR20COR22, SO2NR20C02R22, SO2NR26CON( ,\i\l(RZ))Z NR20COR22, 5

N

¢ oo 0]
R’{\=__<_‘ y n A
R"\/\i—\l/

Y=0O,NH S

In another embodiment, this invention includes methods for using compounds of this
invention to stimulate coronary vasodilatation in mammals, and especially in humans, for
stressing the heart induced steal situation for purposes of imaging the heart.

15 In still another embodiment, this invention includes pharmaceutical compositions of
matter comprising one or more compounds of this invention and one or more pharmaceutical

excipients that can be administered to humans to treat various diseases and disorders.



5 2 2 DEC 2003 NR20C02R22, NR20CON( R20) 2, COR20, C02R20, CON(R20)2, CONR
20S02R 22, NR20S02R22 , S02NR20C02R22, OCONR24S02R22, OC( O R0,

C( O OCH20C( O) R20, and OCON(R2))2 and edch optional heteroaryl, aryl, and
het erocyclyl substituent is further optionally substituted %ﬂ?tﬂf[ﬁﬂﬁ%o, NC2,
al kyl, CF3, ami no, mBESCRIFHON OBTHEH €URRENTEMBODIMENTIe, aryl ani de
or heteroaryl am de, ,NCOR22, NR20S02R22, COR20, CO02R20, CON R20 20 20 ( IZ,
NR CON(R ) 2, @‘fcfmosw@?mb enybresher epmpqungls JepeRthe  Sltpime @eperal ) 7,
CN, and €RmuifR20 is selected fromthe group consisting of H Cl1_15 alkyl,
C2.15 al kenyl, 02.15 al kynyl, heterocyclyl, aryl, and heteroaryl, which

al kyl, al kenyl, al kynyl, heterocyclyl, aryl, and heteroaryl are each
optionally substituted with from1l to 3 ,gubstituents independently sel ected
10 from hal o, al kyl, mono- or dialkyl ani|n, alkyl or aryl or heteroaryl
amde, CN, OC 1.6 alkyl, CF3, aryl, teroaryl; and R22 is selected
fromthe group consisting of Cl1 15 al kyl .15 al kenyl, C2.15 al kynyl,

het erocycl yl, aryl, and heteroaryl iC | Kyl , al kenyl, al kynyl,
heterocyclyl, aryl, and hé&?e arrgach optionally substituted with
froml| to 3 substituent RUfFRpenddntly sekg Io d 15 from hal o, al kyl, nono-
or dial kyl am no, al kyl or‘ﬁa;r J/-R3r heteroarypyan de, CN, -OCl-6 al kyl,

CF3, and heteroaryl. |nflteLnative enbodinent, this invention is a
conmpound having the formula 1 denYEbDinigs above wherein R2, R3, R4, R5, and
R6 are eatbreimgisvi 6l |y sel ected fromthe group consisting of hydrogen,
hal o, N2, CF3,. CN, OR20, SR20, N(R20)2, S(O R22, SO2R22, S2N(R20)2, 20
NR20CD2R22, NEJsEoNfhRaed 8; CORPO, C02R20, CON{R20}2, NR20SO02R 22, O(O) R
21, OCON( R20p2; - I 45 al kenyl, C2_15 al kynyl, heterocyclyl,
aryl, and het k! 6%‘%‘?‘,%’ HELONRRE® kyl , al kenyl, alkynyl. aryl,

het erocycl yl , RArR, R&I Y, aad RP afreacle adivi@iillyQBREeY froftihs tordut @sidliddlof T om 1
to 3 substituents independently sel egt ed2 romth grg&g consi sting of
hal o, NORydragane haleyOp CFa N, ORiatSsR 0¥ (R ,)L(S(@)R%\SO ; SOBRRE )2, N( R20) 2,

S(O) R22, 22 2 ( 3 2R20,
2o R0} SRR TR PRI RS SO MR i A g R COR o Ro R
het er@ar KR*GOMRBNAOREY, @RRIE CONEIDS LA GNRMSO,R™, NRPSO,R%,
SO;NR*'CO;R%, OCONR™SO,R?, OC(0)R?, C(0)OCH,0C(0)R?’, OCON(R®),, C1.15
alkyl, Cz.15 alkenyl, C».15 alkynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl,

alkynyl, Cy.;5 alkoxy, aryl, heterocyclyl, and heteroaryl are optionally substituted with from 1
to 3 substituents independently selected from the group consisting of halo, NO,, heterocyclyl,
15 aryl, heteroaryl, CF3, CN, OR®, SR*, N(R*"),, S(O)R*, SO;R*, SO;N(R?),,
SO,NR*CORZ, SO,NR*CO,R%, SO,NR®CON(R?),, N(R?), NR®COR?, NR¥CO,RZ,
NR*CON(R?),, COR®, CO;R%, CON(R?®),, CONR?*SO,R?, NR¥SO,R%,
SO,NR*CO,R%, OCONRYS0,R%, OC(0)R?, C(0)OCH,OC(O)R?®, and OCON(RY), and
wherein each optional heteroaryl, aryl, and heterocyclyl substituent is further optionally
20 substituted with halo, NO,, alkyl, CF3, amino, mono- or di- alkylamino, alkyl or aryl or
heteroaryl amide, NCOR?, NR**SO,R*, COR?, CO,R*’, CON(R™®),, NRZ’CON(R?),,
OC(0)R*, OC(O)N(R?™),, SR™, S(O)R%, SO,R*, SO,N(R™),, CN, or OR?";
R’ and R® are each independently selected from H, and Cj.is alkyl optionally
substituted with from 1 to 2 substituents independently selected from the group consisting of
25 halo, NO,, heterocyclyl, aryl, hetercaryl, CFs;, CN, OR¥, SR?®, N(R?"),, S(O)R%, SO;R%,
SO:N(R*),, SO;NRPCOR%, SO;NR*CO;R%, SO,NRPCON(RY),, N(R¥), NR¥®COR%,



further optionally substituted with hal o, alkyl, CF3, nono- or di-

al kyl am no, SR20, CN, and OR20; R7 and R8 are each individually selected
fromH and C 1.15 alkyl optionally substiituted with from21 g (%[ 2003
substi t uent So [ n?épendent ly selected fromthe group consisting of aryl, 30
het er oar yNR CiRR&H NKIRCONRAB, T OR ¥a C10,RA iCOMR gt COMRIZOR2, NRI°SO,R2,

bst i ' ' ] d with hal | kyl,, and CF3; and R20

s sl oo SORNRE RS ORI RE [OHEB, IS ORRCRL RGN, al BCANEI: i 6
| kynyl, ¢ £ |yl . al | : |

furt har " Salofiohal WK, BRE ol ilcrpefthyl Sbsseudh Y Rimer ioRinty slisfimsd |

sel ect ed withamlf|a\O;, Bkyd] €Y1, anGhb, rebkdalkylardink)dr didRplamid, akylarRdE, SyRARE |0

anot her al ternative, enbodi nent he npou of this inveption_has the
fornmufa Paéﬁquqnélam@ds@&‘éc%n%s '&}03@2}{7%3,(3032,8{ Q@;Rgn@@ﬁlé?b NM?Q(DH(&ZP]W

Sro0, N RSP ORI S NI SO T ORI IR L g

het eroaryl whRéhisakleyled fiRink@R\groupidonkistifes e _IYEE%(!?'I, cgnglalta&{ﬁr@ﬁlg Ay Ry1e

optionally substituted with froml to 3 Substituenfs i ndependently 5€l ect ed
f r om t he hgfeogyrlyl arvbiand ihatgrasrylnehish a@D alkenyl, alk@ayl3hetEney2aryl, SR20,
N(R20) 2, . wi.th each optional. aryl. substituent further optionally

subst i t uf* ge%r O\Hyﬁ ATHAFR OPY p/,sulégg{te%wb,ﬁom? t%l{*.aul@ﬂ%f“smid%ﬂﬁad%ly sglegtedach
i ndepend&did hals QlI8t Rehd-To? AdkydifinGLlalid R lak) br & ' N . o to 2
CF3 10 groups and]SqRZO i's select ednf?o%nﬁt hgﬁgrgu%p@m%?%hg%;b E,"‘San *Cl-4

al kyl , wh&s.airyl, aidcheGrroaryhlakg| is optionally substituted with from1 to 3
substituents padependentl| el ected frpom o, | kyl, CN, O Cl 3 al kyl,
and C173 In ygt 15%“3?‘%8&81\‘/%‘5? %“P&@n%ﬁ%d%q%m@@h@%é@#ﬁ&ﬂh@zmﬂbﬁwb

i nvent i ORetBRSydINC afyP il heterd BT a %é@ : , and R6
are each ?ndi%iguglfylpy sel gf:dte %41%Hm£g%lé93¥@&pl l’@gﬁg?cgﬁ?lﬁé@gfm@gdrogen,
hal o, CFBeterGhalyl @RZacioBtions{IREGYsAtutédlwith fimbhky to 3 bedsdtueardhddpenduntly aelétied
wherein the al k)r/aLk,y aryl, and heterocyclyl are optionally substituted with I
to 2'ub¥pmhale,alkylimens, on dietelamiae) dkyloa arvl grhetereag amisles 6N FOtG m@liod,

hal o, aryk, JHfete jOR20, SR20, N(Rz20)2, and wherein each optional aryl
substituent 1s Turtier optionally substituted with halo, alkyl, CF3, CN,

and OR20; R7 hralteRtatieaembodidient,dhislitvention B @ehfoadhiling i mlIa iddnkiika and
R20 is 20 selected from t,he, group consisting of H and Cl_3 al kyl, wherein

the C1_32baveyyherain B5: R'o Rai k3 and ﬁggtei qagh individuablyfselgated from Shesgninet ¢angisting
ePer sl a8L68L 6oL AT B Bl . SRR b SRt e

20 NR¥CO,R™, NR¥CON(R?),, COR?, CO,R¥, CON(R?),, NR¥SO,R%, OC(O)R,
OCON(Rzo)z, Ci.1s alkyl, Ca.15 alkenyl, Cy.45 alkynyl, heterocyclyl, aryl, and heteroaryl,
wherein the alkyl, alkenyl, alkynyl, aryl, heterocyclyl, and heteroaryl are each optionally
substituted with from 1 to 3 substituents independently selected from the group consisting of
halo, NO,, heterocyclyl, aryl, heteroaryl, CF3, CN, OR?, SR® N(R*®),, S(O)R%, SO,R%,

25 SO;N(R™);, NR®CO,RZ, NRPCON(R?),, COR®, CO,R?, CON(R?®),, NR?*SO,R%,
OC(0)R™, and OCON(R?), with each optional heteroaryl, aryl, and heterocyclyl substituent
further optionally substituted with halo, alkyl, CFs, mono- or di- alkylamino, SR* CN, and
ORZO; R” and R? are each individually selected from H and C,.;5 alkyl optionally substituted
with from 1to 2 substituents independently selected from the group consisting of aryl,

30 heteroaryl, CF; and OR?’, wherein each optional heteroaryl or aryl substituent is optionally
substituted with halo, alkyl, and CF3; and R® is selected from the group consisting of H, C,.¢
alkyl, Cs. alkenyl, Cs.¢ alkynyl, and aryl wherein each alkyl, alkenyl, alkynyl, and aryl are
further optionally substituted with from 1 to 3 substituents independently selected from halo,



formula identified above wherein R2, R3, R4, R5, and R6 are each

I ndividual ly sel ected from25 the group consisting of hydrogen, halo, CF3,
CN, OR20, SR20, and N(R20)2,, C1_15 alkyl, heterocyclyl, and aryl, wherein
the al kyl, aryl, and heterocyclyl are optionally substituted mtnie[; mu?om 1
to 2 subsalkylu€M, ©-CngalkphdedCFy. sel ected fromthe group consisting of hal o,
aryl, CF3, CN, F‘%O’ SR20, and N(R20)2, and wherein each optional aryl
substituent idd HAlteHaty o empediment, terompounnd of this inugnsiondiag the, formulaand
CF3; R : 1, e W3 Ghdagy b lbect.eq. H n 1- 8 al kyl ;
and R20 ?%Hﬁge %%‘%@3 ro%ht ’eﬁg(righ% ’%8%3 S “’.‘ﬁg“’g“ggﬁf S%{%%Q‘l:ﬁ’ﬂ%‘ tg? BAYP I this

enmbodi mewbnsistingiof hpdreger, hald, NiOB; CBS, (N BR* I SREENRP 10 L VanyE @%mg@q, from
t he groug consi st n(i,] of R2, R3, R4, R5, and R6 are hydrogen, erein Yis
0 and? whapErasyslyl, arl, andheterpasyl vehiph alkye atkenyl; aryk heterasyglyk find hetdroatydareR1l =

CH2OH; . . ’ h.7 2 .2,DEC.2003 . indi.vidyall

sel ect eg% Ptrugﬁr?‘ﬁn?’ %Séﬁgﬁ%a@@r@?%? itﬁé%@ﬁstlﬁg;gfsdagwenﬁ%%g ,Sel&%tg,g ﬁ@fql H’@ﬂé‘é’,p Cl-8
al kyl,  beiststiogwe hilo, N@ytarsl, Fs, GNLORFNSRHeNaR ¥y witﬁ'éé(dhodﬁ%ﬁal ferocyclyl
are optionally substituted with one substituent sel cte fromz he_ grou
consi st i Agpsttuentfusthepoptionaltyrsubstintedawith oo ol ndF3, SRET, &M aad OROR | andR

aryl substituent. is further optionally substityted wth halo, a |, CN, 5
A e e R SgepSrc il Rk bR nd G B avfsfitesd o om 1 i s 5

al kylig Altfipdasd R&iY selédied frnsh chRNtinglof H f i,S
CH20H; ég* Igs R4, IR%% and R6 afg%gggh i1 n%llg\?mrldgllulpgﬁ'?g?lggthg%ﬁtrhglrg'f‘he
group coralkybisioptoundllyrspbistdged withdran 1053, sultitudaiRidde@nderiilyaselegted from halo,

het er ocyc , ar yl ein the alkyl, and aryl are optionally
subst i tuf‘t‘ﬁl’\ﬁw’ﬁi&héag‘ﬁbﬁw(ﬁﬁént sel ected fromthe group consisting of
hal o, aryl, CfigyetGbneslieHERN cABRRA: he SEhSEREUe

consi sting of ,eand Cl. ?f: al k%le%ﬁglﬁgeg%’t%enot er g?a{g{l%ﬁvya@goﬁg'tﬂ% éogmula

enbodi meidentified atwovpvetfossin &, RY, R4t RiRand R Gid2ath irdavidibly slecteRSonathd gréupar e

each individually, selected fromthe gy0u consi sting of hydrogen, halo,
O3, "o, cosing ef hucrapery RalgpCR s (VI GRA BRY | N(R B, Gi- il yheteapryciyl, and aryl

het er ocy gh¥le; Ll e |5 £ 40, se red

ri ng cont g}é}ricllﬂrll\gﬁfﬂ&tyg a%ﬁ, et eer?%rg@érf?g%eﬁp?gﬁgl&“@?%tg&@&%@h g,?o %E‘?}’S@éﬁﬁnat I ons
t her eof ; imleper2fitly selasddeforadhd group thissisting o halp, 49N SFsICNIORF, BR*ANGREY, 3
alkyl. In still another alternative to this enmbodinent, 1t is referred

that R1 pad vherein eapb opignal pgy! sybstituspiis Agther eptienakly iswestivuted: sithyhaloe plkyt e d
fromth 0St7 Rk Qf 3 (ON L OR20, G1-4 alokyl and
aryl opt CoRTpRERIR TR R iR Srucationn phpyd Cpeiang £ 1

het epocysdlydied from the gtlp eondstiROIS!, @d O, eIk Whatei e C dgwwmmnm,orm ;
n

and R20 is selected fromthe group consisting of H and Cl1_3 alkyl.

still substituted with from 1 to 3 substituents independently selected from halo, alkyl, CN, and
CF;.
In still another alternative embodiment, the compound of this invention has the

formula identified above wherein R?, R?, R*, R, and R® are each individually selected from

25  the group consisting of hydrogen, halo, CF;, CN, ORZO, SRZO, and N(Rw)p_’, Ci.15 alkyl,
heterocyclyl, and aryl, wherein the alkyl, aryl, and heterocyclyl are optionally substituted with
from 1 to 2 substituents independently selected from the group consisting of halo, aryl, CF3,
CN, OR*, SR®, and N(Rm)z, and wherein each optional ary] substituent is further optionally
substituted with halo, atkyl, CN, and CF3; R and R® are each individually selected from H,

30 and C; alkyl; and R* is selected from the group consisting of H, and C.3 alkyl. In this
embodiment, it is preferred that at least three substituents selected from the group consisting
of R, R% R, R®, and R® are hydrogen, wherein Y is O and wherein nisl. In this
embodiment, it is more preferred that R' = CH,0H; R? R®, R*, R®, and R® are each



20 another alternative to this enbodinent, it is preferred that Rl is
CH2OH, and R2, R3, R4, R5, and R6 are each individually selected fromthe
group consi sting of hydrogen, CN, and CI-4 al kyl optionally substituted
with aryl and a fused five menbered ring containing two oxygepDERils with

poi nt's of individwiyeelested frohe Srapctodsings & I@rﬂrogbié(}ﬁ}d |dF330NT bR 20, l&_,{%[l@ﬁt ive

to this enbodinent, it is preferred that
and R6 ahetersyelyl, aad W&Mqrgmzle alkyleyykand h@mocm}ylmummﬂs sshsmgecbmm

hyd , Cl 8 alk Wh
P2 0o T 8 Do e A L o QR ™ ©
bstit
L7 i g e G SR SR e
isrselop

subst bt uend CFs; and R’ drozd thy gsmt;usctomlatu@joﬁ/hl,tdmdt(?hca,lk}dj Ig\)hlémag@lly klalnd
CF3; d ,R20 | ect.ed f H 1 I n
St 1 200 € PrabSaiBnE RS PrereuhetcR S HRORRAG R gitanf@ Sresashiiadividially R1
i's OO NgEitstedRFromie gB‘ﬂJ cBRsist hﬁgﬁ‘%&iég’? E‘&Qr@k} 0: {_@q?d;ﬁ%?ff&y&gem

t he group consi sting of hydrog

het er ocyehd aryl, awterein shie, aligl and nryl fre oplibuydllyasnbstanted withsieisub@ittcht s¢lected
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consi sting of hydrogen, halo Cl-4 al kyl, otlonally

subst | t uERRFISHRENT Bydrogtm balos GEmCIiaéP%cx Cuk #lkﬂrﬂpélpyally whefitatefl wstiviry} and t o
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further héttaﬂfaﬂﬁﬁs sefectld fidmh ©, szhcnmﬁbmaudns ierdUTeiRY R e det@tedRrorh $he
C(ONHEt; R2, R3, R4, RS, and R6 are each indivi dually selected from the

gr oup’ C O BETUBCPRgStHIE Of\Fiang &h. akad.oln S@ﬂanomﬂ' aleregivede fHis embedi®@ent, atliky|  t hat

is optio it 2 tuent, s om t roup

consi sti Elaelfé datﬁélil% ﬁ%@hﬁ’é lif ci{/‘e arg%éﬁr@&hf‘?‘#&%@f&%?ﬁ%ﬁﬁ‘ ‘frwgleoxygen

at ons; apfbuPeBndist /a0 ONOOR?*® 1 I kyl .

In a fi nglld)ual tgrlnglt%fdvfg@g?éfhl S e%;gdl ment |F?§hmwraggeﬁeo Pﬁgpﬂsﬁg}tlngtea
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consi s and C1.

opt i onal 1 SEHEER AR AT Re e SETeL GBS eiiHb BB LEE S H o Cas S alﬁcft‘H
A A RRW@H?%%%? Ry RE
with CH2awd B%amgadnmﬁwpdlmﬂlgrselectpd BPm tRe grdup, consisting of hydrogen, CN, and C; 4
alkyl optionally substituted with aryl and a fused five membered ring containing two oxygen
atoms with points of attachments at the 2 and 3 position. It still another alternative to this
embodiment, it is preferred that R' is C(O)NHEt; R?, R?, R*, R®, and R® are each individually
25 selected from the group consisting of hydrogen, halo, CF3, CN, ORzO, Ci.3 alkyl, heterocyclyl,
and aryl wherein the alkyl, aryl, and heterocyclyl are optionally substituted with a substituent
independently selected from the group consisting of halo, aryl, CF3, CN, and OR? wherein
each optional substituted aryl substituent is further optionally substituted with halo, alkyl,
CN, and CF3; and R”is selected from the group consisting of H, and C,.; alkyl. Instill a
30 further alternative to this embodiment, it is preferred that R!is C(O)NHEt; R?, R3, R4, R®, and
R® are each individually selected from the group consisting of hydrogen, halo, CF3, CN,
ORY, C| ¢ alkyl, heterocyclyl, and aryl, wherein the alkyl and aryl substituents are optionally

substituted with one substituent selected from the group consisting of halo, aryl, CFs, CN,



R5, and R6 are each individually selected fromthe group consisting of

hydr ogen, halo, CF3, CN, OR20, Cl-4 al kyl, heterocyclyl, and aryl whi ch

al kyl and aryl are each optionally substituted with aryl; Fqn's a

menber selected fromthe group consisting of Hand Cl_3 20

pr ef er abl gnd)@Rz ats REis eslectabfremtthelghonp oomastingdf Hdnd BS.; akkiyt IIR§t1111 8 ﬁa'ther

het erocyc that is a fused five to seven nenbered rin %)B( 1‘lnln to3
!
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further @ gfativ, Qtﬂ)tl@ﬁﬁll}tbumﬂhtedailtﬁ GRSubsiigent @@éﬁe@frﬁﬁﬁh@b'aﬁdh\msedm tgven
nmore preferably 3 to 4 of the substituents selected fromthe group

consi §t i sevesrmemberegdringaontiiningslng hemamt@ selagteddfeam O, iN, §n and Ra"gls Sﬁlcqﬁ%dr

referre di e t ect
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30 (hydr gy priféirdd @xork SR e @)4Hek R, R?, R*, R®, and R® are each 1nd1v1dually selected from
(4S, 2R, 3R, 5R) - 2- [ 6- am no- 2- ( 3- phenoxypr op-1 -
ynyl ) pur ithe goyp pmsas@ng of bydrgerh lposc By, £ -OR Y, atylohyd @:.4 @kl that is optionally
g Eﬁsgr (2)!; 3 594 m&n &l{st]y.}efly @l%%%rﬂ?q.lgrgug,f:?nmstmg of aryl and a fused five

Prop-18- Y Rdnhey %’«bfok v at. R
(a5 35, SRR hARe SRaRRg 205 bheatoms: spd K0\ syeieeid from e FEoumsongsipgof o g

2 2 DEC H)asd Olydﬂ@ky]mﬂtﬂil}dl)lbmhmaeaﬂhléemboﬂunent it is preferred that R' is
4S5, 2R, 3 -2-(6- 2- D, | - 1-
E1-y| oxy) %@52’ (?}fﬂae%anﬁ % [ ﬁ%ﬁﬁw&?&ﬁ@%gﬁsc@ rApdhe 5Bt hyl ) oxol a

ne- 3, 4-

(a5 2R, 3R igting of pydrogen; CN. {%ﬂ[ spd g oyl gt ip optiopplly substivged withione

puri n- 9- glipstituent fatettakfromtanyl| dral o lfiased five ‘ﬁ&fﬁhﬁﬁ‘ed Iaigdcdiitaiﬁmgmo bhﬁgeﬂcaflomﬁ The
follow ng definitions apply to terns as used herein. "Hal o" or "Hal ogen" -

al ond3or With RAinB o atachmenedtile 2pnd hapﬂﬁ@hs that is, chloro (d), fluoro
(F), brom (Bj efe}aﬁgpph s?CH ('J_M%r gﬁp ﬂﬁf%"t&%}ﬁ&ﬂ ﬂﬁgggﬁ%léppre@ﬁedh%h'l?l R*0'

"mercapto" refers e gr e ortin cohbi'natiadn

means an Rd| Mﬂeeaaﬂddrvaﬂian?belsaéu &bmltﬁgglfdu Rodsisting ofGydidged, Hakh)ICF;,1 t o
15, carbon at O%BG (unl ess specifically defi nedf It is a straight chain
|

al kyl , bf2hdR «glkylohetelgwemiﬂt ayd arylpvhich aligyl gnd enl a:egem:h @ptlcmaam hed al kyl
bl
ar gup)s/ e'f Oﬁ%s?‘ ifu QS:? g?%ﬁ‘ﬁﬂy §7r1d1 %%g{eﬁgrg{r seelg:teadbllrélm the group cgﬁgiestmg ot H &deégr ablty
20 alkyl.
More preferably one subsitutent selected from RELR* R R’,andR® isa heterocyclyl

that is a fused five to seven membered ring containing 1 to 3 heteroatoms selected from O, N,
and S. Even more preferably, the heteroatoms are two oxygen atoms, and most preferably,
the heteroatoms are two oxygen atoms with points of attachment at the 2 and 3 position.

25 In a further preferred embodiment, at least one, more preferably two, and even more
preferably 3 to 4 of the substituents selected from the group consisting of R%, R?, R, R®, and
R® are hydrogen.

In still a further preferred embodiment, the compounds of this invention are selected
from (4S,2R,3R,5R)-2-{6-amino-2-[3-(2-phenylphenoxy)prop-1-ynyl]purin-9-yl} -5-

30  (hydroxymethyl)oxolane-3,4-diol, (45,2R,3R,5R)-2-[6-amino-2-(3-phenoxyprop-1-
ynyl)purin-9-yl]-5-(hydroxymethyl)oxolane-3,4-diol, 4-(3-{9-[(4S,2R,3R,5R)-3,4-dihydroxy-
5-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-yl} prop-2-ynyloxy)benzenecarbonitrile,
(45,2R,3R,5R)-2-{6-amino-2-|3~(4-phenylphenoxy)prop-1-ynyl]purin-9-yl} -5-



preferably 1-2, carbon atonms, such as nethyl, ethyl, propyl, isopropyl,
butyl, t-butyl and the 15 like. The term"lower alkyl" is uszdzyﬁ@;m«an to
describe the straight chain al kyl groups® described inmediat & ove.
Preferably, cycloal kyl groups are nonocyclic, bicyclic or tricyclic ring
syst ens ofhy8rdkynrthybopolafeB dbdipl, 84H52R SRRk (hanmopk{ 34{2-benzydphehoadprop-

cycl opropyl, . cyclopentyl, cycl ohexyl damantyl _and the |ike. Al kyl also
i ncl udes la4-svt1?’a)|5@ﬁ -lcﬂa'ﬁhﬁ-ammqmuaﬁ{%ﬂl@%%?fRaaﬁbép(hmameﬁthﬂm%alﬁr3,ﬂs

alky o oo (TS PRS- QARG LT SRR R AN OB e B BERRSHRS-
conpound (hydrcampeti YoxdoldnbisA-divd,| and enixtuds thereofiot |imted to,

4- (i sopropyl)-cycl ohexyl et hyl or 2-nmethyl- cyclopropyl pentyl. A substituted
al kyl 5is a st riaedpllowingidsfinitivys appby Bfemasasiskd herei:  cycl oal kyl  group

defined previ - de Ubst it Ut J NS
substituents o?ﬁ Lal% , mﬁ@%&ox@%%?i%@&%ﬁ%@?{"f\iﬁa%%]alciiflég§g‘:s ﬁ%gﬁ% ?h%ro (CD,
al kyl sul ffmayd (F)asyh@XBr), ddol(DXy, heteroaryl oxy, 25 amino optionally nono-
or di-substituted with alkyl, aryl or heteroaryl groups, am dino, urea

optional | y subbkvdraxyBaeters te the gspup -QHy| | heteroaryl or heterocyclyl groups,
am nosul fonyl sonally N-,mono-. or N, N digsubstituted with al kyl, aryl or
het er oar yl groa-ﬁls%fl °ra|r1}‘“gf¥%pﬁ?fr8ﬁ’3‘;f g)rﬁijﬁgfou_gr@ﬁzul fonyl am no,

het erjgar yl sul f<amaanhidfe oPinkohbA N Yheait APalkadd - YdriRd Paniyd] 2Bhtaing from 1
het er oaryl car bonyl am no, or the like. 30 "Al kenyl" - alone or in

conbi nat ite A0 prefiesably bta B, ghtbon bromsdusless specifigally defingd). dt trdoeraight ehaini ni ng

2-20, pre ey %belu}/c 2+ | JJor € Bhe aPI 2-{'Lr0., gven npr rFf _%rgsbl Zﬁi%g nost
pr ef er a3V 4anchgy gyl SRl elerbhesirgight onfya groyr

pref er ablgpnd 145, HRsd prefb"rﬁ:flﬁ'i AR Yeve toré ﬁfe@é}ﬁbl Q-4 gétl}ﬁﬂreqﬂéﬂel-a%hbp-ﬂ%d Intbst he
case of a cycloal kyl” group, conjugation 10 220EC2003 of nore than one

car bon t grefarabbynl-doabhan dams| such axomethyl; bthyk prapyt osvipeopyhrbons t-ityhanddhe he
e R A

cyc P , t ; H” a

strai ght ' @rFmﬂQ h Ot d k ude

et henyl , d%%%%’g%y , P%E)Eg)é %g)evﬁ'y F}é%Flgﬁﬁg‘% %@Ei?ﬁgﬁmé’y%@o %l;l(dgﬁlyl al kyl
and the Itfikelic Aingspsems of B8, mokeprgferabdy 3l6erisg nehdlets ehsing, sukk esyyclopgropyiched

al kenyl or cycl oal kenyl group defined previously, independently substituted
with 1 t6vdopmstpsyclaexslpdamanid and thsrihce Ay e iasiydess Memight IR SRt hi o,

R o T T L e
am diz00, odbemchal alRylairbyp 8 akiadhet ut &gk availiblabkint to frogice awedbde canydundr
het er ocycl yl groups, . L. )
Examples of this include, but are not limited to, 4-(isopropyl)-cyclohexylethyl or 2-methyl-
cyclopropylpentyl. A substituted alkyl is a straight chain alkyl, branched alkyl, or cycloalkyl
group defined previously, independently substituted with 1 to 3 groups or substituents of halo,
hydroxy, alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy,

25  amino optionally mono- or di-substituted with alkyl, aryl or heteroaryl groups, amidino, urea
optionally substituted with alkyl, aryl, heteroary! or heterocyclyl groups, aminosulfony!
optionally N-mono- or N,N-di-substituted with alkyl, aryl or heteroaryl groups,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino, alkylcarbonylamino,
arylcarbonylamino, heteroarylcarbonylamino, or the like.

30 “Alkenyl” - alone or in combination means a straight, branched, or cyclic hydrocarbon
containing 2-20, preferably 2-17, more preferably 2-10, even more preferably 2-8, most
preferably 2-4, carbon atoms and at least one, preferably 1-3, more preferably 1-2, most

preferably one, carbon to carbon double bond. In the case of a cycloalkyl group, conjugation



10 am nosul fonyl optionally N-nmono- or N, N-di-substituted with al kyl, aryl
or heteroaryl groups, alkylsulfonylamno, aryl sulfonyl am no,

het er oaryl sul f onyl am no, al kyl car bonyl af! no, aryl car bonyl and h8EC 2003

het er oaryl car bonyl am no, carboxy, al koxycarbonyl, aryl oxycarbonyl,

het er oar yplorgredhdroend carbyn toisarbon ideuble band schos suchrag tavenfeadrbmapdiynto tho

d . | d., .15 "Al k | " - al o ' ion,
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atons containing at | east one,” preferably one, carbon to carbon tri

bond. Exafrplkesyl groups inaiyde eghenyh propeoylitsepepbyyiybuteryl,myylokexenplyt ynyl and t he
like. LA substituted alkyny] refers . to the straight. chain kynyl or
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opt i onal loy substituents@f halio; Bydvety, alkory, alikytlthic lalkylsnlfiiyy,allodsubéhgl; aeuory, gr oups,

am dino, urea optionally substjtuted with alkyl, aryl, heteroaryl or

het er ocyémxygﬁgtﬁ‘ﬂéfﬁ%’ AT rsteprloBenerardi-ultityedwith glkyl, aryl or heteroaryl

N, N-di -s L tut: ] . J ; |

al kyl sul onyF’aén%lﬁgl,o%Qg%%lﬁfs gi?l%]llng?ﬁi H@ﬁ%ﬁéﬁ?%&%’l%@%@%ﬁ@ 8‘"n‘§/ tg%c%c(l;{l groups,
al kyhear amindsaiforyd optisndllg N-awng! &N di-sitetificdarivh slayb any bahte@ary? grdups

| i ke attached at any avail able point to produce a stable conpound. "Al Kyl

al keny! " alkylsafenylgminogary|sylfopylapinegreteropryisuligpdaming, pikylcathonylaming, | or

bsti t N ' i nd dent | v, be ‘hyd ,
ol ogen. 2ot apfhSOesesRryicHibonyaina Bt O ARGRIEMan. BN BHER, ¢ oo
aryl, hehaepdaryl@tycatbdayl, brfhe dikb aitahyd a@@y%taitma{)oihedo%ddcéla&ydblél kynyl "

refers to a groups -RC=CR where Ris lower alkyl or substituted | ower
al kyl , ReompBowigdr ogen, |ower al kyl, substituted |ower alkyl, acyl, aryl,

bstituted . 11, 2.2 DEC 2003 het | titut het |
Sor enbet ou Khemith - 2idhe drin ERRtnliootans a3 ltp Bt brbitned Wiedirban v,
subst i t utestainGer-2a griflerabBEN1 7, méte)prefeablySi-i O, Wves! nthd hrefeRaity B8, most

substituted aral kyl, heteroal kyl, heteroarylal kyl, cycloal kyl, substituted
cycl oal kypreferablyl2ohsathopakdnyd contginiog btleast wnedprefprabhhates cahbiktd caglordeplened. 5

ALY U Ond GBS SR ERupSTRe1iaS bR Ry Bropyi, Byt and the KR & KV
substituted alkynyl refers to the straight chain alkynyl or branched alkenyl defined previously,

20  independently substituted with 1 to 3 groups or substituents of halo, hydroxy, alkoxy,
alkylthio, alkylsulfinyl, alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy, amino optionally
mono- or di-substituted with alkyl, aryl or heteroaryl groups, amidino, urea optionally
substituted with alkyl, aryl, heteroaryl or heterocyclyl groups, aminosulfonyl optionally N-
mono- or N,N-di-substituted with alkyl, aryl or heteroaryl groups, alkylsulfonylamino,

25  arylsulfonylamino, heteroarylsulfonylamino, alkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, or the like attached at any available point to produce a stable
compound.

“Alkyl alkenyl” refers to a group -R-CR’=CR’” R™, where R is lower alkyl, or
substituted lower alkyl, R’, R’”, R”” may independently be hydrogen, halogen, lower alkyl,

30  substituted lower alkyl, acyl, aryl, substituted aryl, hetaryl, or substituted hetaryl as defined
below.

“Alkyl alkynyl” refers to a groups -RC=CR’ where R is lower alkyl or substituted
lower alkyl, R’ is hydrogen, lower alkyl, substituted lower alkyl, acyl, aryl, substituted aryl,



| ower al kyl, aryl, substituted aryl, aral kyl or substituted aral kyl as
defined herein. "Acyl" denotes groups -C(OR, where R is hydrogen,, |l ower
al kyl substituted |lower alkyl, aryl, sdbstituted aryl and t hed OECKMas
defined herein. "Aryl oxy" denotes groups -OAr, where Ar is an aryl,
subst i t ut kefargl, pr subistitugedlatary] asafefinddbaotest i t ut ed heteroaryl group as

defi ned hereinq. "Anj,ao" detﬂot es the group NRR , where R and R maf/
i ndependent | y VKM dPERfEss the geaner-OR;, kipere B imlowier alkpkl substiutedalonser alkak, peyl,

substitu arpsli y | efgryl..a ef i ned herein_ or
acyl. " A%nﬂg’o" deltr?ct)%ﬁtsaﬁ{l’héj aé%u%}b?@lg#l%ﬂfﬁw\ﬁ%?%aﬁy gﬁqﬁo Xln%‘é"ﬂ@nt ly
by 15 hyahstigeed cchoatityl adykiphetemulis, iok vt nltens/cldteteydalkyday Hefisidost | t ut ed
aryl, hetaryl zéj\ilju;?tﬁt ituted hetaryl as defined herein. ™Carboxyl" denotes

the gfoup - ihedeaotes itke gxpdP 0§Rn -S(Odwer-Rambhgte, Res bewért alkdd subistinged

kyl , ' | | d bst i Lyl defi ned
R g S T e S e
optional Iy cafrhogydehéte? @rdups ed(WR, hvlﬁ:r@RCisf]ﬁjdlfﬂéenoioereJllgg%\%}%ﬁ}tﬁff&#g&? €

preferably 5-6, ring nenbers and/or optiona subst 1 t ut
groups oflkelBEt substiuted aryi mad the likpas defineddiekomy, al kyl thio, al kylsul finyl,

al kyl sul fonyl . QX ryl oxy, ~heteroaryl oxy, amnp optionally nono- or
di - substi t ut eﬁ‘?’h’ %GIHQ%F L) I'OELF’ W@Frgr%ﬁﬁ%‘ @ngﬂn‘gsmgﬁ?ﬂ oi‘etﬁ'f"éa’l’ or
opti emal bubsﬁwltkﬁiﬁe&étbﬁ?lgl‘bkﬁa@&éﬂ{iedh%feyli.1 het eroaryl or heterocyclyl groups,
am nosul fonyl optionally nono- or NN-di-substituted 25 with alkyl, aryl

or heteroaryl “@l’lmup”sf,lenatelﬁ)ﬂlltmlmpwb ’miwfmre Rremldslih’: mawﬂmgfmnﬂy by hydrogen,
het er oar | f.onyl am . no,. .a onyl am.no, aryl carbonyl am_ no,

het er oar{’/éﬁk%gra&(gﬂﬁuﬁﬁi‘tﬂ%fl IOWFP/?]%@E Iaﬂﬁew%s@i!}@tw 2 hg@Oy 91 substitutgds hegaryr as)
opt i onal #afired hetdid st KW th one or nore functional groups, e.g., hal ogen,
| oner al kyl, |ower al koxy, alkylthio, acetylene, am no, am do, carboxyl,

30 hydroxyl, &hmi _'dol”adfy'loe?csyth_egl@belv og}ﬁ@}hml bﬁdmﬂfry:_l}?é andbRt iﬁlmyt erillepeidrhily .by
nitr o o, thiol, sulfamdo t i ke, "Heterocycle" refers to a

sat ursat e]éy?d}?ﬁ?é‘agﬂ‘?%ﬁ @li(y ’oﬁuwétﬁt&}waﬁ%@’e& lgdc ool substitotad Aarki hejaryh sibatgitedr i ng
(e.qg., nHétﬂ*?P&édEfinc&’}iéﬂe yl or furyl) or nmultiple condensed rings (e.g., 12
12 BEC 2003° napht hpyridyl, quinoxalyl, quinolinyl, indolizinyl or

benzo[ b] t hi enYCarbemyd’” Henotesghaproupa€{OYDR, wiheeé Rri® hdropen, 3640dr Ayl NubtittedS,
WERTN LS el ARS athl, sibstiald BN, 1oty dnd sibstiated hetary] e dofined herein.
“Aryl” - alone or in combination means pheny] or naphthyl optionally carbocyclic
20 fused with a cycloalkyl of preferably 5-7, more preferably 5-6, ring members and/or optionally
substituted with 1 to 3 groups or substituents of halo, hydroxy, alkoxy, alkylthio, alkylsulfinyl,
alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy, amino optionally mono- or di-substituted with
alkyl, aryl or heteroaryl groups, amidino, urea optionally substituted with alkyl, aryl,
heteroaryl or heterocyclyl groups, aminosulfonyl optionally N-mono- or N,N-di-substituted
25 with alkyl, aryl or heteroaryl groups, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, alkylcarbonylamino, arylcarbonylamino, heteroarylcarbonylamino,
or the like.
“Substituted aryl” refers to aryl optionally substituted with one or more functional
groups, e.g., halogen, lower alkyl, lower alkoxy, alkylthio, acetylene, amino, amido, carboxyl,
30 hydroxyl, aryl, aryloxy, heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol, sulfamido
and the like.

“Heterocycle” refers to a saturated, unsaturated, or aromatic carbocyclic group having

a single ring (e.g., morpholino, pyridyl or furyl) or multiple condensed rings (e.g,



substituted with, e.g., halogen, |ower alkyl, |Iower alkoxy, alkylthio,
acetyl ene, am no, am do, carboxyl, hydroxyl, aryl, aryloxy, heterocycle,
hetaryl, substituted hetaryl, nitro, cy&ho, t hi ol, 5 sulfa qh cagd the

i ke. "Heteroaryl™ - alone or in conbination neans a nonocy aromatic
ring str usaphthpyridylngainokaigl, Guinoligyly indglizinyirs bemo[h]tlhem;l):hnd:haaniﬁgmtlem gheup
having 8 to 10 atons, I ni ..ane,  or_nor preferably 1-4, nore

pr of or ab§iT0 30Tk URh ASRb QraBror iy e Fingn bpisheanRRionab bp ciaunsinyed or

sel ect ed sfip Bt d'G i@ OYP thgloggh 1@@9& A}mam%?a wofag wﬂﬁafbd% %e%efﬂnmot&nﬂdof 03

to groups or su stltu A droxy,

al kyl sul tanbpkyl, hydegkdphdyhmyyloxy, deserayyle, Bétytyhsybstheted hearyl] s, cpativNhiol,
optional ly nmono- or di-substituted with alkyl, aryl or heteroaryl groups,
ami di po, Stikfampid Sﬁfliigﬁialmey substituted with al kyI aryl, heteroaryl or

et eroryel V! SHRASy R TS Y | Oénﬁkblf?&fon%%%r#@geog e atbmli TRl sRldR | 1t e

with al kyl, eroary groups

aryl sul f eﬂmbmmg'ﬁ)or @ﬁhg aaisy bsabibadliel argfh e gr&;ﬁp Béxﬁﬂ% g b@awh@nbmammg
aryl carbonyl am no, heteroaryl carbonyl am no, or the Tike. Heteroaryl Is

al 0 i nt ERYETMEEs. Preserably 1okinanre peefaably 1N, eyeie mozepreferabilng+2, hetetdatomyd  and
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aromagi C gfdupd of @Hsﬁﬁﬁhﬂa%@halﬁxm)@s aLkaﬁ QUIS/IAR, mkyﬁshﬁyﬁis aﬁ{ﬁsulﬂaxyll di nyl,

pyridazinyl, pyrazin qui nazol i nyl purinyl, indolyl, ‘qui'noliny
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conpound efocyclyl"™ - alorie or I n conbination neans a non-ar ohat I'c
cycl oal kyt hgjerayyl gﬁﬁlphaal(k}fhegﬂifonplmrﬁnct, aryll fahplamino hederoalyl$ul fomylhntino,3 car bon
atons_in r|n ed et er oat ons f 0, S nd are
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of a t er ringmijtrogeng A carborogrenitrogenextguiisthe pbinadf stachmant dfshaheteroant g or

nitrogen atom anpl es of heterocyclyl 30 groups are tetrahydrofuranyl,
di hydr opﬁWW)FE(h gigb% ptable ﬁfﬂmat}fﬂ'%é'(}ﬁ reipingd- Examplesof hegaroaryl groups are

s SR L e A i RS P
ni t r agen pyolyl, odasdylathidzabll Ethi?:ﬁyflpmumkolyl Snﬂaﬂnadmﬁoe;d idethezobt, MetrazoBlers to a
het erocycl e optionally nono or paly substituted
imidazolyl, triazinyl, furanyl, benzofuryl, indolyl and the like. A substituted heteroaryl
contains a substituent attached at an available carbon or nitrogen to produce a stable
compound.
“Heterocyclyl” - alone or in combination means a non-aromatic cycloalkyl group
25  having from S to 10 atoms in which from 1 to 3 carbon atoms in the ring are replaced by
heteroatoms of O, S or N, and are optionally benzo fused or fused heteroaryl of 5-6 ring
members and/or are optionally substituted as in the case of cycloalkyl. Heterocycyl is also
intended to include oxidized S or N, such as sulfinyl, sulfonyl and N-oxide of a tertiary ring
nitrogen. The point of attachment is at a carbon or nitrogen atom. Examples of heterocyclyl
30  groups are tetrahydrofuranyl, dihydropyridinyl, piperidinyl, pyrrolidinyl, piperazinyl,
dihydrobenzofuryl, dihydroindolyl, and the like. A substituted hetercyclyl contains a
substituent nitrogen attached at an available carbon or nitrogen to produce a stable compound,

“Substituted heteroaryl” refers to a heterocycle optionally mono or poly substituted



13 2 2 U C 2003 with one or nore functional groups, e.g., halogen, |ower

al kyl, | ower al koxy, alkylthio, acetylene, am no, am do, carboxyl,
hydroxyl, aryl, aryloxy, heterocycle, sdbstituted heterocyclRd DB{cikyI,
substituted hetaryl, nitro, cyano, thiol, sulfam do and the |ike. "Aral kyl"

ref ers towitheorgr oumorRfliictiohslr grofps, i g ahalagsi, lewet alkdldoRer alkaxye tlkglthipl or
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-R-Het where Het is a heterocycle group and Ris a 10 |ower alkyl group.
Het er dal lBybstigited, peweragikylpgroupal Ayl lgeoups siab sapitionally be nsuhistituted, pe gubstitte:

. 0., hal. | L kyl | k | kyl t hi tyl ' ,
Sntiao, e aGHen 6en Gt Histhr oo, Yot EREoN cru. SRR
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|
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group aneyamp5thivoll sibmido kyd thedikeubstit uted | ower al kyl . Het eroaryl al kyl

groups can optj,onal | e . unsubstit ut or ,substituted with, e.g., | ogen,
Poveral kyl - SHEERARNE P I i pieyb Raligoure Pl i eipevels ey aind K in g
aryl , . Qe kN : [

et argl | TR, TS UM LGl ah SpAcitl e iR Liked SR S o

to a di vahlegen,closter calkyl, dowgrc nikioky, akiyklio, geetyiene,oamaioni amgid8, tcarbbiyl, 20yl,

carbon atons. "Substituted cyc]oal kyl" refers to a cycloal kyl group .
conpri si ﬁaq%ﬁfe heteropyrle. S@%@{tﬁ BrtpRogyClgy hetpryle ?\gbs,tmﬁsclv ﬁatéw,h RiFRe FyYaRPi oL,
substitu Fﬁgrjj , al koxy, alkylthio, acetylene, aryl, aryloxy,
heterocytg e, @ﬁ%@?ﬁé&&d het erocycl e, hetaryl, substituted hetaryl, nitro,
cyano, thiol, “Hetcteuryldikybnedferdte the ki@up 2R-Hejie vhbetidotaalsan Heteredrsl grotip ard
cycl oal kg égr oup wherein one or. nore of the ring carbon atons is replaced

wi th1a hét dpwes Gt eorg substtuted lower atipyl. » dlgteropylalkd espupdH@ne pRidmally - be
o1 SRR 5L S P08, FRadl IS Ptk
acet yl enalky&hio) @cet@lehélOaryk; airiioxy,| hetdtiseiels Wubstattitel , hebdryidyeley ,hebeyle solssyialted
substit Uthgg.ryl, nitro, cyano, thiol, sulfamido and the like.

“Cycloalkyl” refers to a divalent cyclic or polycyclic alkyl group containing 3 to 15

20  carbon atoms.

“Substituted cycloalkyl” refers to a cycloalkyl group comprising one or more
substituents with, e.g., halogen, lower alkyl, substituted lower alkyl, alkoxy, alkylthio,
acetylene, aryl, aryloxy, heterocycle, substituted heterocycle, hetaryl, substituted hetaryl, nitro,
cyano, thiol, sulfamido and the like.

25 “Cycloheteroalkyl” refers to a cycloalkyl group wherein one or more of the ring carbon
atoms is replaced with a heteroatom (e.g., N, O, S or P).

"Substituted cycloheteroalkyl” refers to a cycloheteroalkyl group as herein defined
which contains one or more substituents, such as halogen, lower alkyl, lower alkoxy,
alkylthio, acetylene, amino, amido, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted

30  heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol, sulfamido and the like.

“Alkyl cycloalkyl” denotes the group -R-cycloalkyl where cycloalkyl is a cycloalkyl
group and R is a lower alkyl or substituted lower alkyl. Cycloalkyl groups can optionally be
unsubstituted or substituted with e.g. halogen, lower alkyl, lower alkoxy, alkylthio, acetylene,



30 heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol,

sul fam do and the like. "Al kyl cycl oal k){l " denotes the group -R-cycloal kyl
where cycloal kyl is a cycloal kyl group™nd Ris a lower alkgIDE6RN03
substituted |l ower alkyl. Cycloalkyl groups can optionally be unsubstituted
or subst i aminedamidohcasbexyl.hydeneh aryloamsloxal hiejdrocyiclensubstituteskhsterat yojt, thietary1,
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&t
thiol, sulfam do and’t’he li he co oungs 1oli‘l this |cr¥veht|o can be
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17 n" R1 RK2C03 X=Br, OHY=ONH, S| 10 11 | 6 14 |IR4
e compounds of this invention can be prepared as outlined in Schemes 1-3 below.
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Compounds having the general formula IV (Scheme 1) can be prepared by the

palladium mediated cross-coupling of compound 1 with alkynyl derivatives (Y= O, NH, 8)
represented by the formula III (Scheme 1) in the presence or absence of copper salts (Matsuda

15 et al, Chem. Phar. Bull, (1985), 33, 19766-19769; Kochetkov et al., Organic Chemistry of
Nucleic Acids, Part B, Plenum Press, New York, (1972), 333; Nair, et al., Tet. Lett. (1990),

31, 807-810). In some cases compound III can be obtained from commercial sources.
Examples of commercially available Compound III compounds include phenyl propargyl

ether, 3-(2,6-dichlorophenoxy)prop-1-yne, 3-(4-¢cyanophenoxy)prop-1-yne, 3-(4-carboxyethyl-



nY_ | R3 Cl Pd(G R --t n RRAFQR6 Rs IV III Conpounds having the
general fornmula IV (Schene 1) can be prepared by the pall a?mﬂ@w at ed
cross-coupling of conmpound 1 with al kyn derivatives (Y=0

represented by the formula Il (Schene 1) in the presence or absence of
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sources. Exanples of commercially available corrpoungs | né‘l ude
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sol vent t CIfI LIy, when Y = NH, the aniline
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fol | onedsfipragkyl ation. An alternative synthesis of conmpound Il can be
acconpl i shed by reacting propargyl or honopropargyl alcohols with phenols
and tthi ophenoCempowteis with gamerab formabcViean be pebiphried as shdvh inddhemegbu, Bul | .
Chem Soc. Jpn., (1967), 40, 2380; A. Hassner, J. Og. Chem (1990), 55,
2243) .
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Compound 2, which can be obtained by reacting compound 1 with 2,2-dimethoxypropane in
the presence of an acid, can be oxidized to the carboxylic acid 3, based on structurally similar

15 compounds, using potassium permanganate or pyridinium chlorochromate, or TEMPO etc.,



10 Conpounds with general formula VIl can be prepared as shown in Scherre 2.
SCHEME 2 | 3 1411 2 Y p2 CQul Pd(O R "I RL- .~7n R~—~.rRs RBR?{\I

RGRTN 5 R R VI H3 C~-OC H3 p-TsOH HNRLEB bo Coupling RR7 & AUkk 203 Corrpound
2, which can be obtained by reacting conpound 1 with 2, 2-dinethoxypropane
in the pﬁl\éséwélbc@ @R Qxidatians tin Orxgadicz Efiemistiyh eACSr MoxygraphsacAmhesean

ovr 1 di ni SPBALShaky? WaplineGh B ER S SR %%ﬁ@ﬁ)a%%%%%"o%%”m M
Cher cal CobT ety S Vhonagl aalr VRIPER gl PR o gDiad o sy RECG"
3. React Fejitno g¥fa aCb¢mtha]moBuBe(d8?1@a28/ 1867 ) @yBOPH(J 1 Martfner eudlg JHMEARZherand
CoMPoyNd deksd19 8 P45 orPYBrop (J. Caste et al. Tetrahedron, (1991), 32, 1967) coupling conditions
can afford compound V. Compound VI can be prepared by the palladium mediated cross-
coupling of compound V with alkyny! derivatives (Y= O, N, S) represented by the formula III
(Scheme 1), in an appropriate solvent (e.g. DMF, acetone) in the presence or absence of
copper salts. Deprotection of compound VI can be performed by heating with 80% aqueous
10 acetic acid (T. W. Greene and P. G. M. Wuts, (1991} Protective Groups in Organic Synthesis,
A. Wiley-Interscience publication) or with anhydrous hydrochloric acid (4N) to obtain

compound VII.

A specific synthesis of compound 10 is illustrated in Scheme 3.



Fujino et al., Chem Pharm Bull. (1974), 22, 1857), PyBOP (J. Martinez et
al., J. Med. Chem 5 (1988) 28, 1874) or PyBrop (J. Caste et al.
Tetrahedron, (1991), 32, 1967) coupling!™onditions can aéf.odEiOﬁ] npound V.
Compound VI can be prepared by the palladi um nedi ated cro ; i ng of
conpound V wth al kynyl derivatives (Y= 0, N, S) represented by the fornula
11 (Schene 1), in an appropriate solvent (e.g. DVMF, acetone) in the
presence or absen®EHEME3copper salts. Deprotection of conpound VI can be
performed by heating with 80% agueous 10 acetic acid (T. W Geene and P.

G M Wits, (1991) Protective @o¥ps in Oganic Synthesis, A

Wl ey-Interscience publication)*8 w th anhydrou drochloric acid (4N) to
obtain conmpound VII. Aspecif§|i \hesis of co d 10 is illustrated in
Scheme 3. 17 SCHEME 3. Br 4 5 2882/ Ac ZQ%di n CuO CH 21257 A
cO 2 2 DEC 2003MPoCT ~ssr CH SKG\ICONEe NH 3

2 3

NH 3
—— —i-
AcO Y, Cu0 AcO . MeOH
= QOAc CH 2l %
OA¢ 212 oD
8 9

Cul O HO -
HO = Pd(0) Q “ofH

Commercially available guanosine (compound 6) was converted to the triacetate 7 as
previously described (M. J. Robins and B. Uznanski, Can. J. Chem. (1981), 59, 2601-2607).
Compound 8, prepared by following the literature procedure of Cerster et al. (J. F. Cerster, A.
5 F. Lewis, and R. K. Robins, Org. Synthesis, 242-243), was converted to compound 1 in two
steps as previously described (V. Nair et al, J. Org. Chem., (1988), 53, 3051-3057).
Compound 1 was subjected to palladium mediated cross-coupling, utilizing dichloro-bis-
(triphenylphosphine) palladium (II) as a catalyst, with compound 5 to provide compound 10.

Compounds 11 — 18 were prepared in a similar manner.
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converted to the triacetate 7 as previ %ysly descri bed (M ﬂ Eg@]'gns and B.
Uznanski, Can. J. Chem (1981), 59, 2601-2607). Conpound 8Z D§EdWAred by
following the Literature procedure, of Cerster_et al. (J. F. rster, A 5
£ Lowi o2 and The Redipgltl''C Birgatedye pormaninds of v pnidrac aptivantble hose
conpoundgdsciiBed WBoveSt i v Kl \Y/ I . g.
Chem , (1%558), 53, 30%@%%%‘?5&%6%&3%%@?&&{53&& jfeoélltygéﬁ% gs%rgﬁ'ajdﬁ\gﬁ]&’
medi at edAdvarssd c Ongrnia gChenistry;z iRegctiore MMectmnbins- agtlr Spidéesy [(pPRRphA N&iley
pal | adi u 1) as catal yst, with. c oynd 5 to provjde conpound 10. .
Corrpoundg}t%im‘)?ncfSP’g@fcénﬁ?%ﬁﬁq dd ﬁswla%gﬁ?‘é{%r ﬁﬁﬁ?ﬁ rand §a (if't’DE@OZ@‘MSWPe
TRt hods Bgkic SyrRARAN 99 IBHAATRENB S Pybfitafiohflvent 1 on are not 1imted to
' dditi met ho )

t hose described above. I'tiond s can be found in the foll ow ng
sources: J. Mapoippundidofitidedn@ngiani are Qzeful shrgonjuRedct i with Iyedibaovive nisnagiig
Studies (1992),. A Wle I nt.ersci.ence Publicatjons and J. Tsuji, Palladium

Reagent s°#Hi CAE6Y §‘Pr_,°¥?r|¥ RSUNEEY- orhe GOMPOBNGS fARISANEANORELT S24 28BYtS thybpte
Wiey & GRged ﬂﬁbroglgile'o%géiﬁc%ﬁ%féﬂqﬁ a%nc;smesA%Agl\é:E%brgqn%@c%ﬁ lvekddls as

conjunction wt tive 1maging agents ge coronary activity.
The conpopprded 0 ddbnssinenenteceptoraria W2 ataganast AV-hade and/or elpi R¢estofsoin
provi de specific activation of adenosine A2A receptors in the coronary

vessél s B‘g"‘l’(i’ﬁf%o‘é"e“éelfvoﬂ%eﬁ‘é%lfl% wadesuallet Hderetlerts. ne Upon; admypsiration nsye

and/ or AgR-& @Et?omaﬂ{uz:a{, Nengt O JuRBer thYse,? fon { S %ngnq}}n%%%ﬁdgégsélgbéo

e
si de-ef fect g Upon m ni s‘t:drhgél on in a erapeuti c anount’, € conpounds
of this vavedildte o tmEluse cotmanasteablvdeekiy drakhys cofonavaseskelsastealt bldoddfiom
coronary ste wher ei n heal t hé gg{foqqgr vessel s steal blood from _unhealthy
C,

vessel s Y KESSEN Tesplting,fn Py echrart dyseey e Sorensrh HEREING ‘hEH ng

then i df&éﬁﬂ’iﬁ%@t (69 R &fth RERY Lda lnﬁl%mhﬁyblgg&l ﬂ;d.W? ?%%)&/&yd&le?%]tﬂel A

Lower doses o agoni sts“may provi de benefic coronary
vasodi | abguniste nidyepoviievbeneficiah coloaartyr eabdibnitionl (leshsavsied inARe thaitmded of
?%gpg;;sémgg% C(f[r)rpounds of this invention are also useful in adjunctive
As A4 agonists, the compounds of this invention are also useful in adjunctive therapy
with angioplasty to induce dilation, inhibit platelet aggregation, and as a general anti-
inflammatory agent. A4 agonists, such as the compounds of this invention, can provide the
20  therapeutic benefits described above by preventing neutrophil activation (Purinergic
Approaches in Experimental Therapeutics K. A. Jacobson and M. F. Jarvis 1997 Wiley, New
York). The compounds of this invention are also effective against a condition called no-
reflow in which platelets and neutrophils aggregate and block a vessel. As Aja agonists, the
compounds of this invention are effective against no-reflow by preventing neutrophil and
25 platelet activation (e.g., they are believed to prevent release of superoxide from neutrophils).
As Aja agonists, the compounds of this invention are also useful as cardioprotective agents
through their anti-inflammatory action on neutrophils. Thus, in situations when the heart will

go through an ischemic state such as a transplant, they will be useful.

This invention also includes pro-drugs of the above-identified A4 agonists. A pro-
30  drug is a drug that has been chemically modified and may be biological inactive at its site of
action, but which will be degraded or modified by one or more enzymatic or in vive processes
to the bioactive form. The pro-drugs of this invention should have a different

pharmacokinetic profile to the parent enabling improved absorption across the mucosal
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this invention, can provide the 20 therapeutic benefits descri bed above by
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phar macetifay balpreparedi eXcid titigresaltaiof theadonipoandscire prephred i dis@ntard mganner in a
generally selected fromthe range of 0,01 to 100 ng/ kg, but will be readily
det er m n&¥tasle spleentdlkom g napent rempetnd) apd 7 sgeeRBh afide spefupe hydrochloric,

adm 9(5 st ﬁ?&r&)%mi&ggulm, Cf?rﬂgbﬁérﬂf QJetiE,h?nd?éE,i ‘Eﬁ'écinic, or methanesulfonic. The

hydrochloric salt form is especially useful. If the final compound contains an acidic group,

cationic salts may be prepared. Typically the parent compound is treated with an excess of an
alkaline reagent, such as hydroxide, carbonate or alkoxide, containing the appropriate cation.
Cations such as Na', K*, Ca*? and NH," are examples of cations present in pharmaceutically

25  acceptable salts. Certain of the compounds form inner salts or zwitterions which may also be
acceptable.

Pharmaceutical compositions including the compounds of this invention, and/or
derivatives thereof, may be formulated as solutions or lyophilized powders for parenteral
administration. Powders may be reconstituted by addition of a suitable diluent or other

30 pharmaceutically acceptable carrier prior to use. If used in liquid form the compositions of
this invention are preferably incorporated into a buffered, isotonic, aqueous solution.
Examples of suitable diluents are normal isotonic saline solution, standard 5% dextrose in

water and buffered sodium or ammonium acetate solution. Such liquid formulations are



This dose is typically admnistered in a solution about 5 m nutes to about
an hour or nore 15 prior to coronary |rry[?| ng. No unaccept abl ?@f’é“@fl ogi cal
effects are expected when conmpounds of “the invention are a(; ] ed in

t herapeuti¢ ei unts. If the final conmpound of this invention contains a

basi ¢ gr oWiablg forparenterakadmipistration, buhﬁiﬂ}’bfés‘brbédﬁﬁécﬁ”%@i adraininteation. Kamays of
the compgungls i€ p ra%eaéﬁgplblﬁs Auch gagdétg?&aﬂﬁgﬁrgﬁhdégo%y (ﬁ%(i‘)ﬁtt: ?o h&%ﬁ@%ﬁlﬂ) ,f rom

the parent conpound and an excess

hydr obr oadacia, polyéthyleae g@hos pimnitel, sédiai chjoride| Sddium Siteate BF Gny Bther excipient
met hanesul fonic. The hydrochloric salt formis especially useful. If the

final cokgRWmE ensrRfskilk maﬁl?e agitaiphaggaseyical campositiensiargingsgpmmoupd Sep’réthéd
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reagent, suc r OX nate or OXI de, “con
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addition of a suitable diluent or other 30 phar maceut i cal | y acceptabl e

carrier fsffagiba alaﬂa@mummea@won sﬁeancmsncu tal@rmtlmeac@msm o1 galatinof The ¢rirder
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The Examples which follow serve to illustrate this invention. The Examples are
intended to in no way limit the scope of this invention, but are provided to show how
to make and use the compounds of this invention. In the Examples, all temperatures

are in degrees Centigrade.



10 teffa al ba, nmagnesium stearate or stearic acid, talc, pectin, acacia,
agar or gelatin. The carrier may also i,nclude a sustained rel ease materi al
such as gl ycerol nonostearate or glycero di stearate, al oney rfmm a wax.
The amount of solid carrier varies but, preferably, wll about
20 ng to about | gram per dosage unit. The pharmaceutical dosages are nade
usi ng conventional techniques such &XAMPLEK\g, m xi ng, granul ation, and

conpressing, 15 when necessary, for tablet fornms; or mlling, mxing and
filling for hard gelatin capsule forns. Wen a liquid carrier is used, the
preparation will be in the formof a syrupwuwglixir, enulsion or an aqueous
or non-aqueous suspension. Such a liquid f | ati on may be adm nistered

directly or filled into a soft gelatin c
conpositions of this invention are admnimai
or intravenously by 20 contigaQs. ®nfitsi o
follow serve to illustrate tHh i nvent i 86,
no way limt the scope of this7IK
make and use the conpounds of thi nvention. In the Exanples, al
tenperatures are in degrees Cent¥gfade. 21 EXAMPLE 1 22DEC2003

(4S, 2R, 3R4S2R;IR ,53)4nﬁﬁmﬂﬁwEB{f{-@-leMi»Wmﬂwpﬁpﬂ%yl}mw 93ly-5n-9-yl }-5- 5
(hydr oxynet hyl )oon ane- 3, 4-di ol ((10) Synt hesi s of

2- phedyi {bygrozpmethylioxglape:3:4-did ({onpound 5). To a sol ution of propargyl

brom de (80% ene.. 5 i etone (15 to nm)
at 23 C was a}%hgﬁ%lggﬁbﬁ)hl% eﬁ@? %%é&%rﬁ%nﬂ@ﬁyg@dgﬁd pot assi um
carbonate (1.05 g, 7.61 rrm)l). After being stirred in a seal ed reaction
vial at 65C for 14 hours, the reaction was concentrated in vacua, the
residue purified by flash chromatogr y (ethyl acetate: hexane: 9:1) to
afford conmpound 5 in 95%vyield. 'H 3) S 2.45-2.55 (m 1H), 4.60-
4.70 (m 2H), 6.90-7.43 (m 9H)._15 t hesi s of

(4S, 2R, 3R, 5R) - 2-{6- ami no- 2-[ 3- [ henxypr op- 1-

ynyl ) purin-9-yl }-5- (hydroxymnet hyl ) oxol -3,4-diol (conpound 10). To a
solution of (4S, 2R, 3R, 5R)-2-(6-am no-2-i odopurin-9-yl)-5-

To a solution of propargyl bromide (80% solution in toluene, 500 8 3.36 mmol) in acetone (15

& It is preferred that the
fer¥d as a solution either orally
bol us. The Exanpl es which

?arrpl es are intended to in
anti on, but’ofie provided to show how to

10 ml)at 23 °C was added 2-phenyl phenol (316 mg, 1.86 mmol) and potassium carbonate (1.05
g, 7.61 mmol). After being stirred in a sealed reaction vial at 65°C for 14 hours, the reaction
was concentrated in vacuo, the residue purified by flash chromatography (ethyl acetate:
hexane: 9:1) to afford compound 5 in 95% yield. '"H NMR(CDCl;) 5 2.45-2.55 (m, 1H), 4.60-
4.70 (m, 2H), 6.90-7.43 (m, 9H).

15

Synthesis of (4S,2R,3R,5R)-2-{6-amino-2-[3-}(2-phenoylphenxyprop-1-
ynyl)purin-9-yl}-5-(hydroxymethyl)oxolane-3,4-diol (compound 10).

To a solution of (48,2R,3R,5R)-2-(6-amino-2-iodopurin-9-yl)-5-
(hydroxymethyl)oxolane-3,4-diol (compound 1)(50 mg, 0.126 mmol) and prop-2-

20  ynyloxybenzene (22 mg, 0.1605 mmol) in N, N-dimethylformamide (I ml) and
triethylamine (21 mg, 16.065mmol) at 23°C was added copper iodide (5mg, 0.026 mmol) and
dichlorobis(triphenylphosphine)palladium(Il) (22 mg, 0.031 mmol) catalyst. After being
stirred in a sealed reacti-vial at 80 C for 6 hours, the reaction was concentrated in vacuo, the
residue purified by preparatory thin layer chromatography (methylene chloride: methanol 9:1)

25  to afford compound 10 (9.6 mg, 0.024 mmol} in 20% yield. '"H NMR(CDCl::CD:0OD 9:1) &



(hydroxymet hyl ) oxol ane- 3, 4-di ol (conpound 1) (50 ng, 0.126 nmol) and prop- 2-
20 ynyl oxybenzene (22 ng, 0.1605 nmol) in N, N-dinethylformamde (1 nl) and
triethylamne (21 ng, 16.065nmpl) at 232 was added copper RQCI]E@EE[][GSHQ,

0. 026 and dichlorobis hen | phos pal | adi un( (22 ng, 0.031
mol ) catﬁ%%réﬁ"r (¥, £ B, 107 (8 lg-ls)xi'i $.6d 4 fdda2g1é. (% dHot 4114 ﬁﬂgém, 8H).3. 483r 6

o7 epai at G55 nf Rt Uik GOy Spy T (i Bhe” SRTFT e FREZ A ITPY: 1) o5

to afford conmpound 10 (9.6 ng, 0.024 mmol) in 20%y| eld. "H NVMR(CDC13: CD3OD
9:1) 8 22 22DEC2003 3.02-3.04 (m | 7 (s, | , 3.55, 3.74 (dd, 2H),
4.02 (s, | H, 4.11- 4.13 (m | EXAMELﬁ%z (m 1H) 4.72 (s, 2H), 5.65
(d, 1), 6.75-6.82 (m 3H), 7.08- 7 12 (m 2H), 7.94 (s, 1H. EXAWPLE 2 5
(4S, 2R, 3R, 5R) - 2- [ 6-am no- 2- ( 3- phenoxyprop-1-ynyl ) purin-9-yl]-5-

(hydr oxynet hyl ) oxol ane- 3, 4-di ol (11) n’gound 11 was prepared in the manner
of conpound 10. "H NVR 10 (CDCl 3: CD3 1) 53.02-3.04 (m 1 H, 3.07 (s,

1 H, 3.55, 3.74 (dd, 2H), 4.02 (s, i .11- 4.13 (m | H), 4.48-4.52
(m I H, 4.72 (s, 2H), 5.65 (d, -6.82 (m 3H), 7.08-7.12 (m
2H), 7.94 (s, | H. ), 4.48-4.5732 4.72 (s, 2H), 5.65 (d, | H),
6.90-7.00 (m | H), 7.10- 7. ( )

2H), 7.94 (s, 1H). 23 EXA 3N022DEzaH@0034(3 {9-

[ (4S, 2R, 3R 5R) -3, 4-di hydro (hydr oxynethyl ) oxol an-2-yl] -6-am nopuri n-2-
yl } prop-2-ynyl oxy)benzenecarbonitrile (12) 5 Conpound 12 was prepared in

(a1 s A ROECH I ading 103 W dp e gutind 00 (51 250 (<)
2H) 5. G@yﬂdox,&néﬂhyl)@xcﬂﬁm( 84-Bb)(11Y. 45 (d, 2H), 7.95 (s, 1 H EXAMPLE 4 10
Compound 11 was prepared in the manner of compound 10. 'H NMR
10 (CDCl;3:CD;0D 9:1) 63.02-3.04 (m, 1H), 3.07 (s, 1H), 3.55, 3.74 (dd, 2H), 4.02 (s, 1H), 4.11-
4.13 (m, 1H), 4.48-4.52 (m, 1H), 4.72 (s, 2H), 5.65 (d, 1H), 6.75-6.82 (m, 3H), 7.08-7.12 (m,
2H), 7.94 (s, 1H). ), 4.48-4.52 (m, 1H), 4.72 (s, 2H), 5.65 (d, 1H), 6.90-7.00 (m, 1H), 7.10-
7.15 (m, 1H), 7.15-7.32 (m, 5H), 7.35-7.45 (m, 2H), 7.94 (s, 1H).

15-7.32 (m 5H), 7.35-7.45 (m




(4S, 2R, 3R, 5R) - 2- { 6- am no- 2- [ 3- (4- phenyl phenoxy) prop-1-ynyl ] purin-9-yl) -5-
(hydr oxynet hyl ) oxol ane- 3, 4-di ol (13) ound 13 was prepared in the manner
of conmpound 10. 1H NVR(CDC13: CD30OD 15 9:1) 53.02-3.04 (m Dﬁ ““3 07 (s, 1
H, 3.55, 3.74 (dd, 2H), 4.02 (s, ’1‘:'?21) 4.11- 4.13 (m 1 Z 8-4.52
(m | H, 4.72 (s, 2H), 5.65 (d, | EXAMPYEY 00 (m | H), 7.10-7.15 (m |
, 7.15-7.32 (m 5H), 7.35-7.45 (m 2H), 7.94 (s, 1H). 20 24 EXAVPLE 5 2
2 DEC 2003 (4S, 2R, 3R, 5R) - 2- (6-am no-2 3" [ 2- benzyl phenoxy] prop- 1-ynyl }
purin-9-yl)-5- 5 (hydroxynet hyl) oxol age- %4-& ol (14) Conpound 14 was

prepared in the manner of conpound 1 NVR( CDCI 3: CD3OD 9:1) 53.02-3.04
(m 1 H, 3.07 (s, 1 H, 3.55 3.7 H, 3.92 (s, 2H), 4.02 (s, 1 H),
4.11- 4.13 (m 1H), 4.48-4.526p1H) 72 (s 2H), 5.65 (d, 1H),
6.80-6.88 (m 1H), 6.96-7.0 (m 5-7.22 (m 6H), 7.94 (s, 1H. 10
EXAVPLE 6 15 2-[ 2-(3- (2H féngo [ 2, 3-d] '*'o.?“
1, 3-di oxol en-4-yl oxy) prop- nyI ) - 6- am nopuri n- 9-
yl ] (4S, 2R, 3R, 5R) - 5- (hydr¥&ynet hyl ) oxol ane- 3,4-diol (15). Conmpound 15 was
prepared in the manner of conmpound 10. '"H NVMR(CDCI 3: CD3OD 9:1) 3.61 (d, J
= 13. 2 Hg34f9 R, IR, 513, 4-dihyidroRy S2(hy drdy nfetHyd)yokobad-2 -s-hﬁ ri-24. 22
(m 20 T O T ol T e 5hy
6.30 (d, yl}wonﬂzyﬂm,)bemwa(rbommlq)( 2. 54 (d J =8. 4 Hz, 2H) 8.07 (s, 1
H) . 25 EXAWPLE 7 22
(x5, 2R, 3R, SR) CompRing T yas Prégared i ths raanngt of sommaend 8 oK YMRIGPC CRPP
purin-9-yl ( diod. ! d ,
pr epar edy'il?uﬁ?ﬁg%MM? (?gﬁ(ﬂef}li')\[gﬁ)%@ﬂ{gﬁﬁ ﬁ{ﬂz;q?chg gﬁ)ClD%%mqﬂﬂ 1H)6 P
2H), 5.65 (d, 1H), 6.90 (d, 2H) 7.45 (d, 2H), 7.95 (s, 1H)

EXAMPLE 4

—
“&"‘5
0-..//’/
O % ”’OH
o

(48,2R,3R,5R)-2-{6-amino-2-[3-(4-phenylphenoxy)prop-1-ynyl]purin-9-yl} -5-
(hydroxymethyl)oxolane-3,4-diol (13)
Compound 13 was prepared in the manner of compound 10. 'H NMR(CDCl,:CD;0D
15 9:1) §3.02-3.04 (m, 1H), 3.07 (s, 1H), 3.55, 3.74 (dd, 2H), 4.02 (s, 1H), 4.11- 4.13 (m, 1H),
4.48-4.52 (m, 1H), 4.72 (s, 2H), 5.65 (d, 1H), 6.90-7.00 (m, 1H), 7.10-7.15 (m, 1H), 7.15-7.32
(m, SH), 7.35-7.45 (m, 2H), 7.94 (s, 1H).

10

20



9:1) 51.22 (s, 9H), 3.02-3.04 (m IH), 3.07 (s, IH, 3.55 3.74 (dd, 2H),
4.02 (s, | H, 4.11- 4.13 (m 1 H, 4.48-4.52 (m 1 H), 4.72 (s, 2H), 5.65
(d, 1 H, 6.78 (s, 2H), 6.99 (s, 1 H, .94 (s, 1 H. 10 EXAWPLE 8

(4S, 2R, 3R, 5R) - 2-] 6- am no- 2- ( 3- phenoxypr opyl ) puri n-9-y1] - 5- (ZIY(EIEQ)QQ{HE'[ hyl ) ox
ol ane- 15 3,4-diol (17). Conpound 1EXWMPDEepared in the manner of conpound
10. "H NMR(CDClI 3: CD3OD  9:1) 52.15-2.25(m 2H), 3.02-3.04 (m 1H), 3.07 (s,
1H), 3.55, 3.74 (dd, 2H), 3.90-4.00 (m 2H), 4.02 (s, | H, 4.11- 4.13 (m
| H), 4.48-4.52 (m IH), 4.65-4.75 (s, 2H), 5.65 (d, | H), 6.75-6.82 (m
3H), 7.08-7.12 (m 2H), 7.94 (s, 1H). 20
(4S, 2R, 3R, 5R) - 2-[ 6- am no- 2- (4- hydr oxybut -
(hydr oxymnet hyl ) oxol ane- 3, 4-di ol (18) 22
in the manner of conpound . 1H NWR( 9:1) 62.45-2.55 (m 2H),
3.02-3.04 (m 1H), 3.07 (4 055,73, 0 (dd, 2H), 4.02 (s, |H),
4.11- 4.13 (m 114), 4.48>% o | H) HO4, .73 (m 2H), 5.65 (d, | H),
7.94 (s, 1 H. EXAMPLE 10 ConpQungls of this i'ru@'htion were assayed to
determne their affinity for t A2A 15 receptor in a pig striatum nmenbrane
prep. 0.2 ng of pig striatal nenbranes were treated wth adenosine

deam nas@S@RI3R -{6-amidu 2 (3412-be Herfbx Ippuring-pp-5-To the pig
marrbrane(? \%a}g agm(sz of se{%ir[al I*;hglljl ut egr%‘\)gg\?ﬁogg sol U?Pon of the
conpaunddydroxymethyhonpdane-ba-diel @dhcentrati ons ranging from 100 Mto 10 nM

or the contro |V 2. L of | one.. t hen t fy t LSt
ZM 241385 in #‘r"?‘gg‘%’djf A %rﬁg%f%}il Q‘Eﬁgﬁmg?ESf At 02’8‘512%%5{@1{2@9?2‘\7@@& i nal
concent ra} 33.02£3.84 oM, 1HAS 3.87 (4, NEBPREE 0N 7R (AR IF)f 90238, 2H)ba.@04tsump,n§1 1-ver e
filtered using a nenbranée harvester using nulti pi e washi ng of he menbr anes
(3 x). Thé3{m| 1H), dH&%S2 iy &HY, b @d2Hp 5545 (o i1 H).-8&h.88duk t1d)] 6.861/dHdimg

t he ano f. .di spl ac t. of ritiated ZM by the conpetitive binding
corrpoung@&%?'ltsg*'zﬂrﬂ\/@afiqt%.(s’é}bater than a 5 point

10

3 Compound 18 was prepared

EXAMPLE 6

15
2-|2-(3-(2H-benzo|2,3-d]1,3-dioxolen-4-yloxy)prop-1-ynyl)-6-aminopurin-9-
v1](4S,2R,3R,5R)-5-(hydroxymethyl)oxolane-3.,4-diol (15).
Compound 15 was prepared in the manner of compound 10. '"H NMR(CDCl;:CD;0D
9:1)_3.61 (d, J = 13.2 Hz, 1H), 3.78 (d, J = 13.2 Hz, 1H) 4.10-4.12 (m, 1H}, 4.21-4.22 (m,
20 1H), 4.58-4.59 (m, 1H), 4.68 (s, 2H, O-CH2-0O), 5.73-5.75 {m, 3H), 6.30 (d, J=8.4Hz, 2H),
6.45 (s,1H), 6.54 (d, J=8.4 Hz, 2H), 8.07 (s, 1H).



curve was used to generate IC50's and the nunber of experinments (n) is
indicated in the 25 colum marked in Table 1 below. 27 TABLE 1 2 2 DEC 2003
Conpound NunberKi (nMn 10++2 11+++4 12%+3 13+3 14++3 15++417 gpﬁgﬂﬂ%o- 100
nM ++ =100- 1,000 nM 5+ =1, 000- 10,000 nM These results indicate that the
conpounds of this invention are pot BXAMRBEGh to be useful as

vasodi | ators. The conpounds of Tables 2-5 may be prepared using the

synt hesi s schenes descri bed 10 above: TABLE.,2 R2, R3, and R4 = H RL1RSR6
CH2OH3- net hoxy5- net hoxy CH2OH3- et hoxy5- et hpxy CH20H3- pr opoxy5- pr opoxy

CH20H3- i so- propoxy5 -iso- ro ox CH2OH3- ¢ met hyl CH2OH3- et hyl 5- et hyl
CH2OH3- propyl 5- ro 1 CH2OH3-i so propyl 554 opy!
ZE)
o——/
HO 3
2 OH
OH

(48,2R,3R,5R)-2-(6-amino-2-{3-[3,5-bis(tert-butyl) phenoxy|prop-1-ynyl}  purin-9-yl)-5-
5  (hydroxymethyl)oxolane-3,4-diol (16).
Compound 16 was prepared in the manner of compound 10. '"H NMR(CDCl;:CD;0D
9:1) 81.22 (s, 9H), 3.02-3.04 (m, 1H), 3.07 (s, 1H), 3.55, 3.74 (dd, 2H), 4.02 (s, 1H), 4.11-
4.13 (m, 1H), 4.48-4.52 (m, 1H), 4.72 (s, 2H), 5.65 (d, 1H), 6.78 (s, 2H), 6.99 (s, 1H), 7.94 (s,
1H).
10 EXAMPLE 8

(4S,2R,3R,5R)-2-[6-amino-2-(3-phenoxypropyl)purin-9-yl]-5-(hydroxymethyl)oxolane-
15 3,4-diol (17).
Compound 17 was prepared in the manner of compound 10. 'H NMR(CDCl;:CD;0D
9:1) 62.15-2.25(m, 2H), 3.02-3.04 (m, 1H), 3.07 (s, 1H), 3.55, 3.74 (dd, 2H), 3.90-4.00 (m,
2H), 4.02 (s, 1H), 4.11- 4.13 (m, 1H), 4.48-4.52 (m, 1H), 4.65-4.75 (s, 2H), 5.65 (d, 1H),
6.75-6.82 (m, 3H), 7.08-7.12 (m, 2H), 7.94 (s, 1H).
20



CH2OH3- net hyl 5-i sopropyl CH2OH3-tri fl uoronet hyl 5-trifl uoronet hyl

CH2OH3- chl or05-chl oro CH2OH3-f | uor 05-f 1 uoro CH20OH2- net hoxy 3- net hoxy

CH20H2- net hyl 3- met hyl CH2OH3- net hoxy4- et hoxy 15 R2, R3, R4, and R5 = H, 2
2 DEC 2003 R1R6 CH2OH3- et hyl CH20H3- et hyl CH20OH3- ro | Wo- ro |
CH20H3- sec- butyl CH2OH3-tert-butyl EXKAMBLEM f| uoronet hyl -tert-butyl
CH20H4-chl oro CH2OH4-fluoro R2, R3, and R4 = H RIR5R6 C O

NHEt 3- met hoxy5- net hoxy C O NHEt 3- et hoxy5- et hoxy C O NHEt 3- pr opoxy5- pr opoxy
C ONHEt3 -iso- ro ox5-iso- ro ox C O NHEt 3-net hyl 5-nethyl C O

NHEt 3- et hyl -ethyl C O NHEt3- ro I5- ro MHC O NHEt 3-iso propyl 5-i so propyl

MO

Z

HO/\/ HG/{};I?H

5 (45,2R,3R,5R)-2-[6-amino-2-(4-hydroxybut-1-ynyl)purin-9-yl]-5-
(hydroxymethyl)oxolane-3,4-diol (18)

Compound 18 was prepared in the manner of compound 10. 'H

NMR(CDCl;5:CD;0D 9:1) 82.45-2.55 (m, 2H), 3.02-3.04 (m, 1H), 3.07 (s, 1H), 3.55, 3.74

10 (dd, 2H), 4.02 (s, 1H), 4.11- 4.13 (m, 1H), 4.48-4.52 (m, 1H), 4.65-4.73 (m, 2H), 5.65 (d, 1H),
7.94 (s, 1H).

EXAMPLE 10
Compounds of this invention were assayed to determine their affinity for the Aja
15 receptor in a pig striatum membrane prep. 0.2 mg of pig striatal membranes were treated with
adenosine deaminase and 50 mM Tris buffer (pH = 7.4) followed by mixing. To the pig
membranes was added 2 pL of serially diluted DMSO stock solution of the compounds of this
invention at concentrations ranging from 100 pM to 10 nM or the control received 2 pL of
DMSO alone, then the tritiated antagonist ZM 241385 in Tris buffer (50 mM, pH of 7.4) was
20  added to achieve a final concentration of 2 nM . After incubation at 23°C for 2h, the solutions
were filtered using a membrane harvester using multiple washing of the membranes (3 x).
The filter disks were counted in scintillation cocktail affording the amount of displacement of
tritiated ZM by the competitive binding compounds of this invention. Greater than a 5 point
curve was used to generate IC50°s and the number of experiments (n) is indicated in the

25  column marked in Table 1 below.
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determ ne"the affinities and receptor binding sel®ctivity of a
conmpound of thislitnvention for Al, A2#&, A2B and| A3 adenosd4 ne receptprs.
Mol ecul @rctroningzhas 1 dentffied andseonfiTmed the existepce of fou
yp s—e#—adengéine 5 receptors(AdoRs), designated aczﬁ, A2A,A2B and
. . +
A3AdoRs_(Li nden, "1994). These AdoR
14 ++ 3
15 +++ 1
16 + 2

10

15

+++

10 - 100 nM

++ 100 - 1,000 nM

]

1,000 - 10,000 nM

These results indicate that the compounds of this invention are potent enough to be useful as

vasodilators.

The compounds of Tables 2-5 may be prepared using the synthesis schemes described

above:
TABLE 2
Rs, R3, and Ry = H;
R, Rs Rs

CH,OH 3-methoxy S-methoxy
CH,OH 3-ethoxy 5-ethoxy
CH,0OH 3-propoxy 5-propoxy
CH,OH 3-iso-propoxy 5-iso-propoxy
CH,OH 3-methyl 5-methyl
CH,0OH 3-ethyl S-ethyl
CH>OH 3-propyl 5-propyl
CH,0OH 3-iso propyl 5-iso propyl
CH;OH 3-methyl S-isopropyl
CH,0OH 3-trifluoromethyl S-trifluoromethyl
CH,OH 3-chloro 5-chloro
CH,OH 3-flucro 5-fluoro
CH,OH 2-methoxy 3-methoxy
CH,OH 2-methyl 3-methyl
CH,OH 3-methoxy 4-methoxy
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C(O)NHEt 3-methoxy 4-methoxy

5
R2, R;, R4, and Rs = H; TABLE 5
R, Re

C(OINHEt 3-methyl

C({O)NHEt 3-ethyl

C(O)NHE! 3-propyl

C(O)NHEt 3-iso-propyl

C(O)NHE1 3-sec-butyl

C(O)NHE1 3-tert-butyl

C(O)NHEt 3-trifluoromethyl

C(O)NHEt 4-tert—butyl

C(O)NHEt 4-chloro

C(O)NHEt 4-fluoro




To make nenbranes, cells were detached fromthe culture plates into
ice-cold 50 mmol /L Tris-HCl buffer (pH7/.4). The cell suspensions were
honogeni zed with Polytron at 5 setti n&94 for 30 seconds, and spun at
48,000g for 15 minutes. The pellets were washed three tinesZIRIEC 2003
re-suspension in ice-cold Tris-HCl EXAMBILE®Y centrifugati on. The final
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0470;> wﬁﬁ%ﬂa?%ﬂgﬁf)_s ﬁﬁqlgn%twﬁg&oﬂﬁz; = MS’ éeg%gﬁggﬁﬁnﬁémd@g% Abed: AdBgops
( [ 3H] DPCEKBEOHA A St Snfibm{caHiBEbAHGR, pRArinaCE 1B &?r%gezrties and Physiological
A2AAdORs( | ZMR41385 binding sites on PCl2 and™HEK- hA2AAR cel |
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t enper at; [ rk.S= HO: « ining ADA (1 U nl),
Gop( NH) plﬂﬁ%m%)é%‘ , rgﬁ%ﬁl@%ﬁ@%g?ﬁ%ﬁﬂ@éﬁz@@ﬁaﬁ@gEt?gl 5to 5 nmol/L),

[ 3H] PCPX  ( -Kigndsowith Righrpaitércy faad tiddueturgan3selevhivity forAIR)nco md¢ribaimk [réd3pteCA (1
nM} an rogressively 20 higher concentrations of the coppet

d . : : ing agents. At
the end %'Btﬂpﬁ% d13%¢ | therapgBicn andy cipanpgle  PPieatiels | 1R i Yale e ok éﬁ&ﬁ%@geé%}y as
filtrati | i 1 US| t |
i veot PR B3Nl TRk el Aifng aREPalibdolisuibiad)hrd arbRf s 1001

each conmmsidemableonesehirchheffoimint iboth agaddmiaShudlyinDesiygn Hereotvoe alepirt 2the The
affinity (K1) of Conpound 11 of this invention for the Al and A2A adengsi ne

r ecept orPhaEBacndegicatiand Jupgfionplschapcistization oL o spriasenfingvel adgnopire apalpgyss qf3

otk HBAsEtn A "ol SPIEIRAERARARE, Kffler A ] RAR T o7
Al and AxéombBispediumagl AdoRasnd NECA, a non-sel ective AdoR agoni st were used

as controls. To facilitate conparison and 30 avoid the conplication of
mul tipl eMatsrialsty states due to receptor coupling to Gproteins, the

conpetition bjRdi S L i ' ¢ - (NH) p
(100 PM co  DAcisthec Butnhaer HEE FALIAEE Bifh, bOelieP MHIAS, BlockBficatl)
conpoundmdiaaspdeR BNAUASAYF 08 43881 agaeastet Myorh h&ocrip d@ksoresLido
conpete for t[3I—I] CPX (A2B), an 1251&
20  (Langford, Bristol, UK). ["HJCPX was from New England Nuclear (Boston, MA, USA).
CGS21680, NECA, R-PIA, Rolipram and HEK-hA;,AR membranes were obtained from
Sigma-RBI (Natick, MA). WRC-0470 was prepared as described in the literature (K. Niiya

et al., J. Med. Chem. 35: 4557-4561 (1992). Compound 11 of this invention was synthesized

as described above and prepared as a stock solution (10 mmol/L) in DMSO.

25 Cell culture and membrane preparation- PCI12 cells were obtained from the
American Type Culture Collection and grown in DMEM with 5% fetal bovine serum, 10%
horse serum, 0.5 mmol/L L-glutamine, 100 U/mL penicillin, 0.1 mg/mL streptomycin, and
2.5 pg/mL amphotericin. HEK-293 cells stably expressing recombinant human A;gAdoRs
(HEK-hA;pAdoR) were grown in DMEM supplemented with 10% fetal bovine serum and

30 0.5 mg/mL G-418. CHOKI1 cells stably expressing the recombinant human A;AdoR (CHO-
hA;AdoR) and Aj3AdoR (CHO-hA3AdoR) were grown as monolayers on 150-mm plastic

culture dishes in Ham's F-12 media supplemented with 10% fetal bovine serum in the
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Competition Binding Assays- Competition assays were performed to determine the
affinities (K;) of the following unlabeled compounds (competing agents): Compounds WRC-
0470; Compound 11 of this invention; NECA; CGS 21680; and R-PIA for A;AdoRs
(PH]DPCPX binding sites on CHO-hA | AdoR cell membranes), AsaAdoRs(["H]ZM241385
binding sites on PC12 and HEK-hA;aAR cell membranes), A;sAdoR (PH]DPCPX binding
sites on HEK-hAssAdoR cell membranes) and A3;AdoR (['*IJABMECA binding sites on
CHO-hA3;AdoR cell membrane). Membrane suspensions were incubated for 2 hours at
room temperature in 50 mmol/L Tris-HCI buffer (pH 7.4) containing ADA (1 U/mL),
Gpp(NH)p (100 uM), radioligand {either [’H]ZM241385 (-1.5 to 5 nmol/L), [’H]DPCPX
(~2.5 to 3.0 nmol/L for A, and 30 nM for Ag) or ['“I]JABMECA (1 nM)} and progressively
higher concentrations of the competing agents. At the end of incubation, bound and free
radioligands were separated by filtration through Whatman GF/C giass fiber filters using a
Brandel tissue harvester {Gaithersburg, MD). Triplicate determinations were performed for
each concentration of the competing agent.
Study Design (Protocols)

The affinity (K;) of Compound 11 of this invention for the A; and A». adenosine
receptor was determined by its potency to compete for [PHJCPX (A;) or [ H]ZM241385
(A,a) binding sites on membranes derived from CHO-hA,AdoR, PC12 or HEK-HA;,AdoR
cells. R-PIA and CGS21680, agonists that are selective for A| and Aja respectively, and
NECA, a non-selective AdoR agonist were used as controls. To facilitate comparison and
avoid the complication of multiple affinity states due to receptor coupling to G-proteins, the
competition binding studies were carried out in the presence of Gpp (NH) p (100 pM) to
uncouple receptors from G-proteins. The affinity of selected compounds for Azs and As

receptors were assessed by their potencies to compete for [PH] CPX (Agp) and ['251]

11



The objective of this Exanple was to characterize pharmacol ogically the
effects of A2A AdoR agonists of this ipnpvention on coronary?8€t ¢y
conductance. Specifically, the experirent was designed to determ ne the
pot ency aof oun .l..of this invention and to 5 conpare its potency
Bt B EGRo ks Fisdinksisetiay mesrheres qionond eor Higrie S40R 1andy GHOnea ¢
the A2A pdonpRi s : nmedi ates the coronary vasodil ati on caused by
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cor onar ypogisedohtests.on A series of adenosine derivatives targeted for
sel ective activation of A2A adenosine receptor (A2A AdoR) were synthesi zed
for the B&fMP8ses of devel opi ng coronary vasodilators. 15 Mre

specifically,i i ] 3 ori{.~on th ffect .of seri,es of, noyel

A2A AdoR ag_on'llqﬂse{]asi,Pﬁ @?Q%ﬁ gﬂwg?ﬁg%& %%rﬁaﬁﬂaaﬁc%ﬁﬁ\?ég‘be&s%??ro}ﬁﬁmw& and
gui nea ping huainaAeAJuR s Qetehaiell by coviipetition BindRag SndRR! 26 UAniAMM-LY Jin and
Qui nea pi gs %Hartley) wer e purchased from Sinonsen and Charles Rivers,

r espéct i Labley 6, \rew04 78] eemponedsa sty aodteate rselsetdvityn farhburhin efat versus( K
Niiya 20 et al J. Med,, Chem : 7-4561 (1992). Co nd 11 of this
vant | JeR FspErReaComReE PRGN eeas il of T Bk deaseedahy and
adenosi ; : (g y > i

S0 Ut onTea e bl R LP e K RUBHASRT of Toa) paSEe (CHOTIBRIANEHY
pur chas &% amh22% Gespectively. (Lot No. J8B246). Met hods 25 Adult Sprague

Daw t . tl gui igs of eith C i ghi f 230 t 260
or s yabza@g%%ﬁ%% £ of A4RRineRacsplas Agoaisition A udoRs dadh A AdoRtal S
Kt nmol/LApk, . Ve ‘tai 9

wer d3 3 il

ket ami e and xyl azi he (ketlBEKileaAROCelisg, xylfazi n 20 @OHAARThe chesf was
opened tang—the—heart_fautek s reroved—rhe—-heart—was—hbiefHy—rinse
i ce-col|ld Krebs- Hensepg’i‘afngs%fflﬁ'p’on (dee Bel oW), BindingrMORiyt 2 [canBul afed. 30
The hedr HgN Perggs @EhiTaw rgre aof T 7 A F T mModRfTe
Kr ebs- Henose elt ?K— H) so%lstzlg;gh gont ai ni%ng NaCl %16{116'?1302:&6@ 4.15, a2 2.5,
MySO4 1. 18, KH2PO4 (- 18,[0g¢9+0008f e 2.0 mmo/ L. Th¢0.B7+0.67] utiagn (pH 7{4) was
gassed teoptipueusiytwith 95% 02 and 150%-CO2 gnd
WRC-0470 272 (6.55+0.04) 6 7278 (5.16x0.09) 3
[0.8320.07] {1.13£0.21]
NECA 360 (6.45+0.06) 3 328 (6.49+0.06) 3
[0.83£0.08] [0.88+0.03]
R-PIA 1656 (5.78+0.02) 3 477 (6.35+0.11) 3
[1.05+0.02) [1.03£0.08)

The results of this Experiment show that Compound 11 is a high affinity A,, agonist,
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pressure. In experinments in which Al adenosine receptor-ned ated negative

dr onot r gyitle reghtive chramotyapic anslarometiopiaf AVahlock@ffeetat ri cul ar surf ace

el ectrograng, were recorded, duri constant atri al aci,ng. .The fect of
vari ous adgﬁggFﬁgp?tgﬂte o?leﬁgﬁﬁﬂgwgoﬁmglagw&%ﬁﬁi i %Stgof?agli‘ﬂ g&)ﬁn‘f%
was get eXdgRaethve h&xeLd by ' ' hveGhdeh- '
97-116 (1988). Ve el SR gns“éﬁﬁ?@%ﬁ%@%’%gaﬁ gé‘i’e%%ﬁtpfgﬁt’%?%?r@nobe and
CGS 21686efubmn)antipghemisr egents dvhareadi agemisyd of LA f10AdORs (aBMBESng devetdpadefdr f r om

Al dri ch, St.04253|\/5. A d 0.stock solution of adenosine (1 ng/m) was
pr epar edCIEHTEFORAY ¥REY%nt r ati on was nmade fromthe stock sol ution by

di lution intp ssald BE alichoking! BrivRbivds! @ibetld E)?' FSQEEti%X&%TV%tiSﬁ &48\3;’%%{5%18 hese

solutions were injected into the pertusion [ine of the apparat uses
of 20 | .redeptor{dne AdeBe wenesynthesized Sar the ipanmsewesfadgvebping dondreara vadddithtogs. ass
to achieve the
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nM and Mas?ibé80 (0.1 to 10 nM to increase coronary conductance were
?ggglr Sgg pf\f e% qu%l%ﬁﬁ!?agﬂgﬁsa%[i%ntﬁgéaspigg (I%a?trlgyr;%r!g'e gt(?rrc{lzl:ljsséld %E]on? rS(ianslgrlljsreg al\é\c? e
Charles Rivers, respectively. WRC-0470 was prepared as described in the literature (K. Niiya
20 etal., J. Med. Chem. 35: 4557-4561 (1992). Compound 11 of this invention was prepared as
described above. CGS 21680 (Lot No. 89H4607) and adenosine (Lot No.123HO94) were
purchased from Sigma. Krebs-Henseleit solution was prepared according to Standard
Methods, and 0.9% saline was purchased from McGraw, Inc. (Lot No.J8B246).
Methods
25 Adult Sprague Dawley rats and Hartley guinea pigs of either sex weighing from 230 to
260 grams and 300 to 350 grams, respectively were used in this study. Animals were
anesthetized by peritoneal injection of a cocktail containing ketamine and xylazine (ketamine
100 mg, xylazin 20 mg/ml). The chest was opened and the heart quickly removed. The heart
was briefly rinse in ice-cold Krebs-Henseleit solution (see below), and the aorta cannulated.
30 The heart was then perfused at a flow rate of 10 ml/min with modified Krebs-Henseleit (K-H)
solution containing NaCl 117.9, KCI 4.5, CaCl; 2.5, MgSO4 1.18, KH,PO, 1-18, pyruvate 2.0

mmo/L. The K-H solution (pH 7.4} was gassed continuously with 95% 0. and 5% C0: and
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of action of A2A adenosine receptors  (AdoR). Specifically, the ains of
t he @ udPowerlabl4s, dddiestmiments Ry [itd] Austeatighi Pnlydteans withHeP R rangirigofom60tthe
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from D veaomany pérfisadioprassorey Ani mal Resources, University of Kentucky.

Compounds 11, 12 and 14  of .this invention were prepared as, _descri.bed. in
the nmethods alcRr@eripenisinavhieh Apadenosing rggcp@ggl&qq?% n?g?%me drompgyoniy e%‘.:t

4, 956, 34 uSE Girfal i WiHadk d 'dgi?a(?ﬁdoﬂéété‘& Ji'@dcﬁjrﬁl R¥bonstaf ffignce.
V\RC- 470éasaltgg%repé§gﬁlg€&%%§éﬁl%ed i&r;bétlﬁcgl I terat urre (rK. Ni i ;ga g? al ., J.

Med. Chepacir: Theddifedt d6Gitioud 88)osinEBR2pBBaguwsts puruimsatlictilap coRbston tme
B ocheT Cal b A Bk e 12, 92 g BBeRy
Cristalli of HalyvebfiibYs O tfPBEhhdlRd df @leYinvention (SmM) and CGS 21680 (SmM)
were prepared in dimethyl sulfoxide (DMSO); purchased from Aldrich, PS 04253MS. A
20 stock solution of adenosine (1 mg/ml) was prepared in saline. One concentration was made
from the stock solution by dilution into saline to yield solution of either 2X10™ or 2X10”° M.
These solutions were injected into the perfusion line of the apparatus as boluses of 20 pl. In
some experiments the solutions were placed into a 30 ml glass syringe and the drugs were
infused at rates necessary to achieve the desired perfusate concentrations (e.g, 10, 100 nM,
25 etc).
Coronary vasodilation of A4 adenosine receptor agonists
Concentration-response relationships for the effect of Compound 11 of this invention (0.1 to
400 nM) and CGS21680 (0.1 to 10 nM) to increase coronary conductance were obtained.
After control measurements of coronary perfusion pressure were recorded, progressive higher
30 concentrations of the adenosine receptor agonists were administered until maximal coronary
vasodilation was observed. The steady-state responses to each concentration of adenosine
receptor agonists were recorded. In each heart of this series (4 to 6 hearts for each agonist)

only one agonist and one concentration-response relationship was obtained.



The anesthetic agents: Ketam ne was purchased from Fort Dodge Ani nal

Heal th. Xyl azine was purchased from Bgyer. Sodi um pentobarbital was

pur chased from The Butl er Co. Phenyl ephrine was purchased ?TD:EE%[Q”B' DVBO
was purchased_from Si.gna, and Amer.i can Ti ssye Ty{)e 30 Col l ections.
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electrical stimuli were generated by a Grass stinulator (Mdel S48, W

Var wioc k, WRCOP4Zh dind §lompsuad 1 Rvesriglhmarespatentiagonists ithani adanasine.  ( Model S| U5,
Astro-Med, Inc., NY) as square-wave pul ses of 3nsec in duration and
anplitude of at least twice the threshold intensity. Coronary perfusion
pressure (CPP) was neasured using pxANPEE'1 transducer, 15 connected to
the aortic cannula via a T-connector positioned approximtely 3 cm above
the heart. Cdeopmssntpsndysiasndgsigned utoetosashenbypotbesisl thatr therghdutant imwerse

experinment .and, recorde | t.her_ on chart recorder ul d [Recorder 2200S
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Materials: Rats (Sprague Dawley) were purchased from Simonen. Farm pigs were obtained

20  from Division of Laboratory Animal Resources, University of Kentucky. Compounds 11, 12 and 14
of this invention were prepared as described in the methods above. YT-0146 was prepared as
described in U.S. Patent No. 4,956,345, the specification of which is incorporated herein by
reference. WRC-0470 was prepared as described in the literature (K. Niiya et al., J. Med. Chem. 35:
4557-4561 (1992). CGS21680 was purchased from Research Biochemicals, Inc. and Sigma and R-

25  PIA (Lot No. WY-V-23) was purchased from Research Biochemicals, Inc. HENECA was a gift from
Professor Gloria Cristalli of University of Camerino, [taly.

The anesthetic agents: Ketamine was purchased from Fort Dodge Animal Health. Xylazine
was purchased from Bayer. Sodium pentobarbital was purchased from The Butler Co. Phenylephrine
was purchased from Sigma. DMSO was purchased from Sigma and American Tissue Type

30  Collections. Krebs-Henseleit solution was prepared according to standard methods, and 0.9% saline
was purchased from McGraw, Inc.

Rat isolated perfused heart preparation



caused by adenosi ne and adenosi ne receptor agonists, the agonists were
adm ni stered 25 interveneously by bolgs I njection. In each heart of this

series (3 to 11 hearts for each agonist), boluses of adenos} POEL 203! . 2x
104N, Conpounds of this invention (20 to 40 |, 2x 10-5 M, and other
adenosi ne r ecAguliSpmpyaiDavdexvmateof ¢ifher sexdweighimgtfram 230 e 260 gramswere Tused
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di ff er enfitenstfye duration of the effect of adenosine. The duration effect of
Conmpounds 11, 12 ans 14 fell within the mddle of the group of conpounds

tested wher eddrotary perfuSeB2 pa8aire ASPP\REA% 10casared uting | rigessure Tapsducer,
comSunden BB dhF AR EHTA N B FTSGBNPe MR APRREGTREY Am Pre e 5096
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(mn)t %Pc?wérlfag%g, ﬁ?ﬁlrllson'suin{]e%%s' pt?q,t&SAl?s%aﬁg)l Only hearts with CPP ranging from 60 to
85 mmHg (in the absence of drugs) were used in the study. Coronary conductance {in
20 ml/min/mmHg) was calculated as the ratio between coronary perfusion rate (10 ml/min) and
coronary perfusion pressure.
Isolated perfused hearts
To determine the duration of the Ajsadenosine receptormediated coronary vasodilation
caused by adenosine and adenosine receptor agonists, the agonists were administered
25 interveneously by bolus injection. In each heart of this series (3 to 11 hearts for each
agonist), boluses of adenosine (20 pl, 2x 10™*M), Compounds of this invention (20 to 40 ul,
2x 10™ M), and other adenosine receptor agonists were injected into the perfusion line. The
times to 50% ¢t 0.5) and 90% (¢ 0.9) reversal of the decrease in CPP were measured. Each
heart was exposed to a maximum of three vasodilators.
30 Relationship between affinity of various agonists for A,, adenosine receptor and the
reversal time of their effect to increase coronary conductance: These experiments were
performed to construct the relationship between the affinities of the various agonists for

Azaadenosine receptor and the duration of their respective effect on coronary conductance.
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Adenosine, the compounds of this invention and other adenosine derivatives were

given as boluses into the perfusion line at concentrations that cause equal or near-equal

10 increases in coronary conductance. Although adenosine and the agonists caused equal

maximal increases in coronary conductance the duration of their effect was markedly

different. The duration of the effect of adenosine. The duration effect of Compounds 11, 12

ans 14 fell within the middle of the group of compounds tested whereas that of CGS21680

and WRC0470 were the longest. The durations of the coronary vasodilation caused by

15 adenosine, the compounds of this invention and other agonists measured as the time to 50%

and 90% (¢ 0.5 and t 0.9, respectively) reversal of the increases in coronary conductance are
summarized in Table 7, below

Table 7 — Reversal Time Of Coronary Vasodilation by Adenosine and adenosine
receptor agonists in Rat Isolated Perfused Hearts

Agonist t0.5 (min) | #0.9 (min) n
Adenosine 1.0610.1 5.620.8 11
HENECA 28.61.1 32.843.1 3
R-PIA 7.940.1 12.620.8 3
CGS21680 14.54£0.9 19.540.9 3
YT-146 17.7£1.0 28.5+4.0 3
Compound 11 17.5+1.2 23.242.1 4
Compound 14 16.1+£0.1 21.842.0 3
WRC-0470 21.9+0.9 27.9+1.4 6
Compound 12 16.710.5 25.61£2.3 3

20  Time (in minutes) to 50% and 90% (t 0.5 and t 0.9, respectively) reversal of the increases in coronary
conductance caused by adenosine and adenosine receptor agonists. Values are the meanstSEM of
single determinations in each of the preparations (n).

The reversal time of coronary vasodilation was dependent on the affinity of the adenosine

25  derivatives for brain striatum As receptors. There was a significant (P < 0.05) inverse

relationship ( r = 0.87) between the affinity (PK)) of the agonists for the A;aAdoR and the

reversal time (t 0.9) of the coronary vasodilation caused by the same agonists.



R2, R3, R4, R5, and R6 are each individually selected fromthe group
consisting of 1o hydrogen, hal o, NQOZ2, 3, CN, OR20, SR20, N(R20)2,
S(O R22, SO02R22, SO2N(R20)2, S02NR20 2, SO02NR20CO2R22,
SO2NR20CON( R20) 2, N(R20) 2 NR20COR22, NR20CO02R22, NR20OCON( F?QZ)%E 2&&3]?20,
C02R20, CON(R20) 2, CONR20SC2R22, NR20S02R22, S02NR20C02R22, OCONR20S02R22,
OC(O R2 O QCH2OC( O) R20, OCON(R20)2, C1_15 alkyl, C2_15 al kenyl, C2_15
al kynyl %E%Yé@?d?’y, het erocyclyl, aryl, and heteroaryl, wherein the 15
al kyl, al kenyll, al KXyenipeund Haoitlg, théforiulanet er ocycl yl, and heteroaryl are
optionally substituted with from1l to 3 substituents independently

sel ected fromthe group consisting of halo, NO2, heterocyclyl, aryl,
heteroaryl, CF3, CN, OR20, SR20, N(R2))2, S(O R22, S02R22, SO2N(R20) 2,
S02NR2COR22, S02NR20C02R22, SO2NR20CON( R20) 2, N(R20) 2 NR211COR22,

NR2' C02R22, NR20CON(R20)2, COR20, C02R2, W@&N( R20) 2, CONR20SO2R22,
NR2pS02R22, 20 SO2NR21C02R22, OCONR20SC2 O R20, C(O OCH20C( O R20,
and OCON(R20)2 with each optional heter | Yaryl, and heterocyclyl
substituent further optionally substi WrtNh - hal o, NO2, al kyl, CF3,

ani no, mono- or di- al kyl am ,/%yl eteroaryl am de, NCOR22,
NR20S02R22, COR20, C02R20, | 2. N R20) 2, OC( O R20,

OC( O N(R20) 2, SR20, S(O)Rz'i,k , SO2N(R20) DHCN, and OR2 ; 25 R7 and R8
are each individually sel egt-€8.¥rdmH and C1_®Y al kyl optionally
substituted with from1l to 2 sﬁbsgri;éygntzé, each substituent individually
sel ected fromthe group consisting ' DEC 2003 of hal o, N2,

het efocycl yl, aryl, heteroaryl, CF3, CN, OR20, SR20, N(R20)2, S(O R22,
S02R22, lgqag(,ﬁ%)@ozsozNRzocmzz, S02NR20C02R22, SO2NR20CON( R20) 2, N( R20) 2
NR20COR22, NR20C02R22, NR20CON( R20) 2, COR2, CO2R20, CON(R20) 2,
CONR20S02R22,Y MRROSHZ B28;, SO2NR20CO2R22, OCONR20S02R22, OC( O) R2D,

C( O OCH20OC( O .R2, R ith 5 each optional heteroaryl, aryl, and
het er ocycl yl %ﬁ%%%@opti onal ly substituted with halo, NO2,

al kyl, CF3, I RO, OzndO¥S AL eachl ik Xik R |@diVirom’ Lip @6nsikin@ofar yl
e, Nooras: RUBOR g At padl ikt RRIP sl Qg odlihefabiap b Iging

85( O)oRgaayda@eﬁz WIGNO2CF2CH, ORY, SR, N(RY),, S®IR*S(S0:RE] SO )2, SO2N(R ) 2,
, an

OR_: 0 iLhs selegted fLskomth CcoNnsi-st i kyl ,
S 18" SRR TCOR™, SORNR R, VB NR R, S, NGO, Niead 3,

NRZ®CON(R®),, COR?, CO,R?, CON(R™),, CONR?SO,R?, NR*’SO;R%,

SO,NR?CO,R%, OCONR?SO;R%, OC(0)R*, C(0)OCH,0C(O)R*, OCON(R™),, Cy.15

alkyl, Ca.15 alkenyl, Ca.5 alkynyl, Cy.js alkoxy, heterocyclyl, aryl, and heteroaryl, wherein the

15 alkyl, alkenyl, alkynyl, alkoxy, aryl, heterocyclyl, and heteroaryl are optionally substituted
with from 1 to 3 substituents independently selected from the group consisting of halo, NO,
heterocyclyl, aryl, heteroaryl, CF3, CN, OR%, SR, N(R?"),, S(O)R”, SO;R%, SO;N(R™),,
SO,NRPCORZ, SO,NRPCO,RZ, SO,NRPCONR™),, N(R*"); NRPCOR?, NR*CO,R?,
NRZCON(R?®),, CORZ, CO,R*, CON(R?®);, CONR?SO,R?, NR**SO,R%,

20 SO,NR¥CO,RZ, OCONR¥S0O;R*, OC(0)R*, C(0)OCH,0C(0)R™, and OCON(R™); with
each optional heteroaryl, aryl, and heterocyclyl substituent further optionally substituted with
halo, NO, alkyl, CFs, amino, mono- or di- alkylamino, alkyl, aryl, heteroaryl amide, NCOR,
NR2°S0,R%2, CORZ, CO,R%, CON(R?®),, NR’CON(R*®), OC(O)R?’, OC(O)N(R™),, SR,
S(0)RZ, SO,R%, SO;N(R™),, CN, and OR®;

25 R” and R® are each individually selected from H and C).;5 alkyl optionally substituted

with from 1 to 2 substituents, each substituent individually selected from the group consisting



10 heterocyclyl, aryl, and heteroaryl, wherein the al kyl, alkenyl, alkynyl,
heterocyclyl, aryl, and heteroaryl are each optionally subk? ngﬂﬂﬂi with
from1l to 3 substituents individually sl ected fromhalo, al kyl, nmono- or
di al kyl am no, al kyl or aryl or heteroaryl am d%, CN -9 .Cl-6 al,kyl . CF3,
aryl, anof lneto, NOghyterocaclg], RA2, lieteremyle €FedCINr QR t AR gNERD ) SRS T.i ¢y RoT

B
Lo, ot oy, SonSipe e,

aryl or SBNRCORZ DCOMRASO,RY, OAHRE], KYO)OCHIC(QRA', lhnd EIGAR), withThe
conpound of claim 1 wherei ngﬁé] R3, R4, R5,. and are. each ibndi idd%ﬁljl y
20 sél ecaehiontianal hateroamh apylcaddictarveyglyd substitiepyfurther pptignally pibsiuied v
OR20, S ' . ) 2, , i
NRo0CoNTER0 D ke GF A gro By s RS ol s AU s o
CL_15 aiNGOR*CRRESGIREEO0R™ 201 awlwm?"l)zl,(w‘fmmTw %C(@}WF,, and
eteroaryl, erein the a alkenyl , nyl, , heterocyclyl, an
heteroar@(ﬂ((BMREOéia§REJ@:§{@lﬂ%IsQﬂRléﬁ@N@?bd(\éW{W @kgnh 1to 3 sﬁbs%/i tuents
i nd dent | I t | St f ,

ot or ocyol yl KRy oo ichf BelghbhurfedoblsGiPo Gl 3lTY Gy 86, Eoallomsly
SC2RRZ, HItRHlyBRD)agyl, MRRGEBBAR wHIRZH BN Gilideny a3 fyl, heteReeclylCari.Rpd,
NR20S02R22, O R20, and OCON(R2)2 with each ole onal heter‘?zalr)ylI aryl ,
and hethstesear! are caahinptionallshgubstifptedaritholsendrig 3 spbstipents indivadualivisslenfo

al kyl , 3 nos; or._di- al. . NO, , : R6. are
eac% i ng‘?}‘l‘&% %"1281038? %radlgl%gwoé%ﬁgf %@ITW ogt | ordlg’lg(?§’ gjg‘s???itﬁg{’ed
W th frqu3,1m?,g add heREdarylugid s | ndependently sel ected fromthe group

o

consi sting ryl, heteroaryl, CF3 and OR20, wherein each, optjonal
het er oar yl orR%wsemmdsfmm@mﬁromcwtsne&af Ly %%&ilt@kw?w@%lhﬂjrmg; al kyl

and CF3;, and 39,2 DEC 2003 .14 I t nsigsti ng of
TRRERCE PR R S L R R A N
al kenyl , headrb ¥V ire eadtfoptonhllpsudsfitatddneith OBs 3 etstituentuhddpendintlg selected flomom 1
to 3 substituénts independently selected from hal o, alkyl, CN, %C -6
al kyl , alredo, @), BonoFroe disdibarning. Akyler arthor helproasi amige, Cﬁb,o-ﬁzn-,ea LCad Re
are indi Vid%éal &gel ected 5 fromthe group consisting of hydrogen, halo,
NO2, CF3andagter , SR20, and N(R20)2, Cl-15

2. The compound of claim 1 wherein R, R’ RY, R®, and R® are each individually

20  selected from the group consisting of hydrogen, halo, NO3, CF3, CN, OR®, SR, N(Rm)z,
S(0)R%, SO,RZ, SO,N(R™),, NRPCO,R%Z, NR*CON(R?),, COR™, COR™, CON(R™),,
NR2°S0,R%, OC(O)RY, OCON(R™),, C1.5 alkyl, Ca.15 alkenyl, Ca.15 alkynyl, heterocyclyl,
aryl, and heteroaryl, wherein the alkyl, alkenyl, alkynyl, aryl, heterocyclyl, and heteroary! are
each optionally substituted with from 1 to 3 substituents independently selected from the

25 group consisting of halo, NO,, heterocyclyl, aryl, heteroaryl, CF3, CN, OR®, SR®, N(R*),,
S(O)RZ, SO;RZ, SO;N(R™),, NRPCO,R?, NRP°CON(R™),, COR™, CO;R™, CON(R™),,
NRZSO,R%, OC(O)R*, and OCON(R?®), with each optional heteroaryl, aryl, and
heterocyclyl substituent further optionally substituted with halo, alkyl, CF3, mono- or di-
alkylamino, SR?, CN, and OR™;

30 R7 and R® are each individually selected from H and C.;5 alkyl optionally substituted
with from 1 to 2 substituents independently selected from the group consisting of aryl,
heteroaryl, CF; and OR?®, wherein each optional heteroaryl on aryl substituent is optionally
substituted with halo, alkyl, and CF3; and



al kyl, C2-15 al kenyl, heterocyclyl, aryl, and heteroaryl which al kyl,

al kenyl, aryl, heterocyclyl, and hetergaryl are optionaljnzl ﬁt ji tuted
with from1l1l to 3 substituents independé’ tly selected fr p ?@ oup

consi sting of Bhalo, NC2, ar%l, CF3, CN, OR20, SR20, N(R20)2, with each
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the al kyl, aryl, and heterocyclyl are optionally substituted with to 2

subst i t adthsteroatymee dptinrally sebstittediwith diom héo §sehsptuenissndapendendly selgeted 20

|, CE OR20, SR20, , d i i | . |
SUbst i ¢ e el ponsiang ot MIRAD; AR Ch P ORE SRR N il by o
and OR2QyptiofRl ANGuBRiteat Purkiitd bpiishanl lswbstiakies val hhloo ki, KL, 4R, ;iaickyl ;

and R20 |sosel ected fromthe group consisting of H and C 1.3 alkyl,
wherin @RE;C 1.3 alkyl is optionally substituted with from1 to 3

substituents inde dently. sel ect fromnhal o al kyl ., d.CF3. 5.
The compound BrarciSy 5 Sahiapghedsedy selsEibompe anffy gyt SRliufid it

i ndi vi dugdh\ to%ettlejg'}(ﬁx?asfdh@m the group consisting of hydrogen, halo, CF3,
CN, OR20, SR20, and N(R20)2,, C 1.15 alkyl, heterocyclyl, and aryl,

wherei n t he aRRyd selented fromnht grevpcarsisthgbf Hy et i alluell wherein the G atkerbliswi t h
from1l to 2 substituents. inpdependently selected fromthe grou onsi sting
of 30" nagmsonaliy fubsed i FerpEte Septudis Mepsdshepeh Shaln ko
opti f&“a'cﬁ%'-céﬁhl?li&ﬂetﬁfa. is further optionally substituted with halo,

al kyl", CN,"and CF3;” R/ and R8 are each individually selected fromH, and

Cl.8 al kyl; ahdheRBfposndef daitret wherin RhR gROTY, awhi] seieach iodividuallyd C1_3
al kyl. 40 2 C 2003 6. The coppound of .clajm ei.oat. l.gast one
subst i t u¥Hcteddrup theprppR Fensiting o ogen, Lalo, Ehs C?\IW SR aN(lJ‘ 2 “1-15

alkyl, heterocyclyl, and aryl, wherein the alkyl, aryl, and heterocyclyl are optionally

substituted with 1 to 2 substituents independently selected from the group consisting of halo,
20 aryl, CFs3, CN, ORZO, SRZD, N(R2°)2, and wherein each optional aryl substituent is further
optionally substituted with halo, alkyl, CF3, CN, and OR™’;

R’ and R® each individually selected from H, and Cy.;5 alkyl; and

R?  is selected from the group consisting of H, and C 3 alkyl, wherein the C.3
alkyl is optionally substituted with from 1 to 3 substituents independently selected from halo,

25 alkyl, CN, and CF.

5. The compound of claim 1 wherein R?, R3, R¥, R®, and R® are each individually
selected from the group consisting of hydrogen, halo, CFs, CN, OR?, SR*, and N(R*®),, C.is
alkyl, heterocyclyl, and aryl, wherein the alkyl, aryl, and heterocyclyl are optionally
substituted with from 1 to 2 substituents independently selected from the group consisting of

30  halo, aryl, CF;3, CN, OR2°, SRP'O, and N(Rm)g. and wherein each optional aryl substituent is
further optionally substituted with halo, alkyl, CN, and CF3;

R’ and R® are each individually selected from H, and C. alkyl; and

R¥® s selected from the group consisting of H, and C,.3 alkyl.
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consisting of R2, R3, R4, R5, and R6 is hydrogen. 7. The conpound of claim
5 wherein at Ieast t wo substltuents selggcted fromthe groug consi sting of
R2, R3, R4, R5, and R6 are hydrogen. 5 8. The conpound of kP&E&nIMIwherein

at least thre stltu ele dfro t he gr 0 f R2,  R3,
R, R and R S8 CHPMPLLA ToFES BFfeR ftacast arcrupHEneR e R ot Ge ofiip
corrpounq:ogglsﬂgameRwgsnarBRﬁ@h%gﬁ R2, R3, R4, R5, and R6 are each
i ndi vidual Ty sel ecfed fromthe group consisting of hydrogen, halo, CF3,

CN, OR20, C 1. @halcbmpum@imnyiwybrelwmdemt o, subktétuents selbaedifriml the gropp,  and
10 heteroc %@g_e p]]&‘{ Ral |y Ubﬁ tuted with one substituent sel ected
from t hé® &g‘éh%g Rst g{ Y P%‘fn CF3, CN, and OR20, and wherein
each sopti onalg %)é'coﬁlggﬁﬂd 61%@ }n $ %hfeﬂé[r{ QQEaspm}ée%B&titMerﬁygﬁédtéé'ﬁ&ﬁtﬁ\é %ﬂaﬂﬁal 0,

aI kyI CN, and I's selected fromthe group consisting o , and
3 al mpmsmtmg)of}z%a%&w&mmﬁfarchmen wihereg I iRO arsl vi2€Rin is1.5 R2, RS,

R4 R5, and re each VI d ly.se] ec romthe group consi sti ng of
hydr ogen, ha@ ng@Nl %T’II"B%H} §y1s é}ﬁ’gqlir ocyclyl, and aryl, wherein
the al kyl, ang? afyk* Rarﬁldqmdrﬁ’@é’éhl Mldﬂ‘f@@ill tsUfe@t@d‘ffohhth@%‘?o El'sﬁ of

sel ected fromthe group consisting of , aryl, CF3, 0; and
R is sdiyeiged, ialar6R:heNg ORih Chmmﬂiyt,thetagoayblyld andmdrlmhe&emltkthkyRBryL”_andThe

conmpound_of cI im8 wherein Rl i nd R6 are each
| ndl iy dfhﬂ frr9°>'§ b1 ats entionp p b @aﬁ'ﬂl ereﬁq%ﬁ%tpﬂg Sslﬁcteﬂﬁfaﬂb@s BrOURORSISHES

fo (Ely CN)8h& ORCY, Ghy bvheﬁlgeﬁﬁRgtloM‘ifﬁbﬁbsh'ﬁ?enﬁis%h&nd aryl
are optlona y "substituted w t'h aryl Is selected fromthe group

consi st |a;glonﬂly-bm&u@dmmlk,ydlkyl CH, 4l CHfendonpound of claim 8 wherein R

is CH20H, Rz, nd R6 are, each ndiv'du Iy selected fromthe
group consi stﬁ{n@g it ' OWaF‘U‘S‘S@FSOfEP\F“dd;E ¥i-4 alkyl optionally

substituted wg %cwﬂ Q{ﬁ{h&ecllzﬁﬁ%:%ﬁé%ln RW@QTIL%'OH'[ he het erocyclyl is a fused

five to seven rrenbered ri ng cont al ni ng heteroatoms selected fromO,
N, Si5 and cornii, Bd; R#S, arkielRk bart eachnddis0iuBRY sélectadkframttkel gfoup ra:nn:*.lslmgrqfup
orp Saft o en hat & . S R aliT: heteracye i Rod Ao ChnSer dit Suierglam R 1
are optionally substituted with one substituent selected from the group consisting of halo, aryl,
CF3, CN, and OR?; and
R¥® s selected from the group consisting of H, and C,.; alkyl.
20 11. The compound of claim 8 wherein R!is CH,OH;
R%, R® R* R’ and R® are each individually selected from the group consisting of
hydrogen, halo, CF;, CN, OR%, C,4 alkyl, heterocyclyl, and aryl, wherein the alkyl and aryl
are optionally substituted with aryl; and
R?js selected from the group consisting of H and C).3 alkyl.
25 12. The compound of claim 8 wherein R' is CH,OH;
Rz, R3, R4, RS, and R® are each individually selected from the group consisting of
hydrogen, halo, CF3, CN, OR?, C,4 alkyl optionally substituted with ary! and heterocyclyl
wherein the heterocyclyl is a fused five to seven membered ring containing 1 to 3 heteroatoms
selected from O, N, S, and combinations thereof; and
30 R?is selected from the group consisting of H, and C.; alkyl.
13. The compound of claim 8 wherein R'is CH,OH;
R% R, R, R, and R® are each individually selected from the group consisting of
hydrogen, halo, CF3, CN, OR*, C,_4 alkyl and aryl optionally substituted with ary! and




R2, R3, R4, R5, and R6 are each individually selected fromthe group
consi sting of hydrogen, halo, CF3, CN,4OR20, Cl.4 alkyl and aryl
optionally substituted with aryl and 41 2 2 DEC 2003 heterpgmwﬂmwherei n

t he het lyl i f d fi ; [ I ni .1
o, oty Berin e RetosN ey A dpist v ShCn e Bha ooty REpHEln |
14. The e O d of claim8 wherein R is CH2ZOH, and R2, R3, R4, R5, and R6

are 5 each individually selected fromthe group consisting of hydrogen,
CN, and Cl- 4 Ri’ks/selectstfram shd grospibatsisting eHwindiCas glkyland a fused five

menbered ring, contai nin axygen at . ' 0i, NS, ©f, sat, ac nts at
The s and 5 o ithe Shmpaend e Bermin his St B R oy Ry b T e
substd t b 5t 88, amBC kyR5, and R6
o o1 or s Ind BRI el BuPoorSRNAL SF hdBodth, B, alC, Rl 0.

R3, R4, d&fionalhysuRstitutes] weitle aryl andl & fidedfivey memberst ethgfoonizining twyy oXNgen 819Msst i ng
of hydrogen, . hal o, 3, CN, 0, ,C1-.8 al kyl, heterocyclyl, and aryl

wher ei n Wﬂbpaan%ﬁrf,aﬁaggv?m%ﬂ&h%‘%?@8§}BP9| are optionally substituted with
a substi tuent "ﬁgpo @%}1 Sthefei? Mk BebstitllcRtiRe kORI the géugal o,
aryl, CF3, Cl\l}j'an ‘% 0, %gﬁgnﬁqgacﬁ cl)ptionaISlareyI seubstituent g?suIJIS
further eapkisingabf R RIDRE IR uaetRvirt hytmeen. al kyl, ON, and CF3; and R20 is

selected fromthe group consisting,of a alkyl. 17. The conpound
of cl%im 8 whid-dihg CR‘“WS“@%‘NPEQ}WF@}H%ES%%%L and R6 are each

i ndi vi dual | y gelgchedyst Lofhé o LSt FRBBnsifdl0ef CF3,
CN, OR20, Cl-%’zﬁakgl’,q{hetero%&gﬁgﬁ,ﬁahnﬁﬁgﬁ%i,ba\?\%g?gtga{ghdgﬂal Il}(;/ll agg(::l aryl

20 are omdr@%mhh?do,smf)ﬁﬁl\lt,mﬁ& @\ﬂ.gtdikydrl&éeruw)ﬂ;awgurylsﬁi@cinehﬁ faﬂwlngn][ieﬂfgr oEp
consisting o alo, aryl, 3 ,.and OR20; a 0.is se e romthe
group cohdfreeychy] ase opionglly Sg;.t@t‘?ﬁ\l WS}F.& subj Fue?h@gﬁﬂer%%ﬂ?' eief‘:teac%?%ﬂée wher ei n
R = QO NGBl 4 ® el Qh bHus byl sedsasteagis! rom
t he grou%‘N‘é‘gﬁgﬁlég{nﬁg%%g?BZgryﬁ?&ggghfﬁﬁ%g{lo,’a%e:%,lﬂ %I%%MERZO, 1-4 al kyll,s

het ency filrfer optiuthaly ybstinder with halogalkylk CN, andiCEy;ynd are optional |y

substituted w one aryl substituent;. an
REJ}S selected %om the group consisting o(% }Ezand C).3 alkyl.

17. The compound of claim 8 wherein R! is C(O)NHE;

R, R%, R*, R®, and R® are each individually selected from the group consisting of
hydrogen, halo, CF3, CN, OR?, C,¢ alkyl, heterocyclyl, and aryl, wherein the alkyl and aryl
20  are optionally substituted with one substituent selected from the group consisting of halo,
aryl, CF3, CN, and OR*®; and
R*is selected from the group consisting of H, and C, .3 alkyl.
18. The compound of claim 8 wherein R! = C(O)NHEt;
R%, R3, R* R, and R® are each individually selected from the group consisting of
25 hydrogen, halo, CF3, CN, OR?, C, 4 alkyl, heterocyclyl, and aryl, wherein the alkyl and aryl
are optionally substituted with one aryl substituent; and
R2 s selected from the group consisting of H, and C,.3 alkyl.
19. The compound of claim 8 wherein R' is C(O)NHE;
R?, R?, R*, R’, and R® are each individually selected from the group consisting of hydrogen,
30 halo, CF;, CN, OR?, aryl, C.4 alkyl, optionally substituted with one substituent selected from
aryl, and a fused five to seven membered ring containing 1-3 heteroatoms selected from O, N,
S; and
R*¥ is selected from the group consisting of H, and C,.3 alkyl.
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I's selected fromthe group consisting of H and Cl1.3 alkyl. 19. The
conpound of claim8 wherein R is C(ODNIEt; R2, R3, R4, R5, and R6 are each
i ndividually selected fromthe group consisting of hydrogﬁgmgé@hal o,

CN, OR20, ary] 1-4 al kyl, tionall ubst, i with tltuent
sel ected fron?oa;ﬁ?lco@ﬁﬂxi"f‘ag QP”?\?EYIEQ é/lgtr)ﬂ ered ring containing 1-3
het er oat orrs ,_FE edRP I, aré\hach fﬁadﬁaﬁgal 1dcedSRIre Bleqgolis Odhsiskiag of oup
consisting o ‘and C1.3 al kyl. 42 he conmpound of claim8 wherein Rl

i s C(O Mytoges, HAIDEE; 208 30RY, afi, anﬂzacm Rikyl thatlisRptianallyeabstititediwithdeng! | y
selectedfromth consi sti ng.of ro OR20, aryl,
and Cl él-‘k%ﬂt“qnﬁé? e‘ﬁﬁ%g’ﬂ'ﬁﬁ&ﬁ“ﬁ CQ&%@H&Q%@’(}J a&ﬁ??ﬁ“ S&g"'é ﬂfﬂiqef%?ﬁ sel ect ed
fromth%g{a ﬁ%h%n&faﬁdy' and a fused five nenbered ring 5

cont ai ni ng WO oxyg atons; and R20 is selected fromthe group consisting

of H and ClR"al kykelectalfromtke gmnpoonnmistm’g of Haiand €1 whlkyki n R1L is C(O) NHEt ;
R2, R3, R4, R5 and R6 are each |nd| Vi ¥ ﬁ@lﬁcted fromthe group
consi sting of2l- fheirepronnded clagm§ whergig fsg QNYELt hat i s optional ly

substituted wit B3 gee R UBITHERchSRtiTRIANY schliedd fifh Me/broup hshheed five

menbered ring ¢onta’ni’ng two oxygen atons W th points of attachnent at the
2 and 3 Hydfdgeh TN, &¥l, ald €, ¢ alkpodiads opn@iaﬁy lsulislltwtbdawahrmné substitughtselectadent s

sel ect ed fromthe grou consi sting of R4, R5, and. R6 .a hydr ogen.
23. Phe feumpoiland n%fltsg? fiye WWW#F%P@W“&H@ eHiEED afods ‘@“‘%B?‘B%‘t A4 from

the 15
(42, 2R, %&Q%S@%f@%ﬁﬁﬁféo%o ( 2- phenyl phenoxy) prop- 1-ynyl ] purin-9- yl}

- 5- (hydr Oxymjlmkwoﬁip%ﬁﬁd 8f élaﬁh 21 wherein four substitutents selected from the group
(4S, 2R, 3R, 5R) - 2- t{ 7 ag p 17r‘?heno prop- 1-
ynyl ) purdonsisting oL R, RayRir, &< Peie- 3, 4-di ol , 4-(3-{

9-[(4S, 2R, 3R, 5R) lected from th
5- (hydr oxymat%?ﬁ 'g]%x Moﬁéggrﬁft ¥r60facrlnaur?olp‘g}1?rﬁl-n thi:/ C?mpound 1 selected from the
proprs2- Ygigh wistsaﬁ%aﬂ@t&umemam;z-{as -am{rbS-PR(BPhéiR)phenoxy)prop-1 -ynyl]purin-9-

E ﬁygpog Crter w p?cg]ggq):(-éhpélg{) (45, XR,%]J gjlij)ri PG am1no-%-(3-phen%xyprop—l-

R A R ST BRI R R oy
1,3-di OXSlklﬁﬂroxymcthyl)oxolan- -yl]-6- ammopurm-z-yl} prop—2-y11yloxy)benzenecarbomtnle,
4-yl oxy) prop-1-ynyl )-6-am nopurin-9- ?/ é}(S) 2r§ -?iR 51? -5 )ﬁ:lré)xymet hyl ) oxol a
ne- 3, 4- d{4812R,3R,5R)-2-{6-amino-2-[3-(4-phenylphenoxy)prop-1-ynyl]p
20 (hydroxymethyl)oxolane-3,4-diol, (4S,2R,3R,5R)-2-(6-amino-2-{3-[2-benzylphenoxy]prop-1-
ynyl} purin-9-yl)-5-(hydroxymethyl)oxolane-3,4-diol, 2-[2-(3-(2H-benzo[2,3-d]1 ,3-dioxolen-
4—yloxy)prop-1-ynyl)—ﬁ-aminopurin-!)—yl](4S,2R,3R,SR)-S-(hydroxymethyl)oxolane-3,4-di0l,
(4S,2R,3R,5R)-2-(6-amino-2-{3-[3,5-bis(tert-butyl)phenoxy]prop-1-ynyl} purin-9-yl})-5-
(hydroxymethyl)oxolane-3,4-diol, and mixtures thereof.
25 24. The use of a compound of claim 1 for the preparation of a pharmaceutical
composition for stimulating coronary vasodilatation in a mammal .
25. The use of claim 24 wherein the pharmaceutical composition is for administering
a therapeutically effective amount of the compound of claim 1 ranging from about 0.01 to
about 100 mg/kg weight of the mammal.
30 26. The use of claim 24 wherein the mammal is a human.
27. A pharmaceutical composition comprising the compound of claim 1 and one or
more pharmaceutical excipients.
28. The pharmaceutical composition of claim 27 wherein the pharmaceutical



(4S, 2R, 3R, 5R) - 2- (6-am no-2-{3-[3, 5-bi s(tert-butyl)phenoxy] prop-1-ynyl)
purin-9-yl)-5- (hydroxynet hyl ) oxol ane- 34- diol, and m xtures thereof. 25
24. The use of a conpound of claim| fof the preparation zf gtma
pharmaceutical ., conpaosition _for stimulating coronary vasg [P aP| onin a
mammal . €9BPosiiien igdia therfopn of asoltigfer ei n t he phar maceutical conposition is

for adm ni st ey tical [y ef | : f COF f
claim L ranginy TR RacAREH pRsiof ot i i7 wBBRi theorlpoSRRERNER a8

30 26. THhentseflahmatody,ih ddjunbieveaherapheithangivplasty, & dplaRkt agofegation
pharmaceutical conposition conprising the conpound of claim1l and one or
nor e phdihihiter,and ay anciphibyorpf plateleg andrpeutiophil petbvation.cal conposition of claim

27 ereint ph i . - C ifion is.in the form of
a s\gllguti on. . Thfeﬂggq%lg#r%c%@ﬁ%?g%lﬁ %@%’o@?ﬁ%gﬂﬁﬁg@fig}% g?'d\ﬂ"n%?é? n the
conposi tdofipouid bSelhit 1as an anti-inflammatory, in adjunctive therapy with
angi opl asty, as a platelet aggregation inhibitor, and as an inhibitor of

pl atel et and neutrophil activation. 5 30. The pharmaceutical conposition of
claim 27 including a pro-drug of a conpound of claim1.




