WD 2005/ 082379PCT/ US2004/ 002304 MYOCARDI AL PERFUSI ON | MAG NG USI NG
ADENGCSI NE RECEPTOR AGONI STS BACKGROUND OF THE I NVENTION (1) Field of
the Invention This invention relates to myocardi al inmagi ng net hods
that are acconplished by 10 adm ni stering doses of one or nore
adenosi ne A2A adenosi ne receptor agonists to a mammal under goi ng
nyocardi al i i his invention also relates to phar I
conposi ti onsw%g!g %F”I}-n nmyocar di al i nmagi ng net hods. (2) @gﬁilhds&ﬁ%% of
the Art Myocardi al perfusion inmaging (MPl) is a diagnostic technique
useful for the detection | Sand characterization of coropnary artery

di sease. Perf uﬁYBWRPﬁ%gF%U%O&I%f%r Parg Ag)t&g?'nmgg ¥ %ﬁ’%ﬁﬁ% Uti'des to
identify areas of insufficient blood flow. In MPI, blood flowis
nmeasured at rest, and the result conpared with the bl ood fl ow
measured during exercise on a treadm || (cardiac stress testing),
such exertion being necessary to stinulate blood flow Unfortunately,
many patients are unabl e to BXEKGROUND OF 4w IDIVENIGesary to provide
sufficient blood flow, due 20to nedical conditions such as peripheral
vascul ar di sease, L fy d the |like. Therefore, a

phar macol ogi c aggem_&tt %atitﬁ?nrt\igﬁeases cardiac blood flow (CBF) for a
short period of t iThie nwentiod rdhutesdd mppeedial imegied methodp that drcackamiiighedhe t hat
did not cayse ] r ' ' . Vasodi | a f | e

i pyri damal o, “PotieERE aiter S0Pkt piRoen¥ A5l Sy Bl S B

i magi ng wi t h wddigongioydicdwial Diapme.i Thanpteatidnsisa reladsftepiaimagentias ochhdositiars,
but side 25 eff i nausea limt the useful ness of
treatment w t%seﬁﬁ#?ny@%ﬁ%%ﬁiﬁ%?n m%th%géidenosi ne, a naturally occurring
nucl eosi de, al23o0 MDssanptdbubdf thsAet vasodi | at or. Adenosi ne exerts its :
bi ol ogi cal effect I 0g - W f am f, adenosi ne .
receptors charact y}%ggaé%géggﬁ%ﬁoﬁﬁtl@%é%(%p %/fl\ﬂ(il a%ﬁ? 8%]}? oy SERut B the detection
Adenoscan(IFuj aglahmackisiadtivhofgoenhnyertgry discage. Pofusioh abdgng uek materialt arciadsl y
occurring ade L.Ne. . )¢ be ket e an.adj uvant .in
per f usi on 105%@%&%@611{}?3%@ fr?tgg?rg{asg }n\%gﬁcti%lgﬁr’]ﬁrﬁ%{r?}wﬂriﬂmﬁé{%@g?vf lsﬂegsu[fg e
is limted du#rtstasi tieresfifcempmeduiththagod|flogmeagred dhegtex ettiscmnif izadmill

the urge to b | v, headache. throat, nec nd 4 aw. pai n.
These adver sefcg@%ggfegsqgﬁnéds 8 %b%eﬁlén gér"@ TSRPS0 ﬁ‘@"lfdéec@?%ado?vo rli}?’ng’“‘“?)aﬁ]\yer
adenosi ne r ecaptygnrtiatshte palsde pteherisddnRrelntessah t hromiae sudficdant B16@ flow, due
vasodi | at o,y ef S. of.a ine.. Additionall the short half-life
of adenos ioirtl)e ﬁ’e%%%glic? rgc{meosn 9%{1&?? |ppef1%hefa?‘éa§ U#{aﬁ? esas%élﬂhl“rgsg af‘cﬂtge E]?EOCedur e,
further 3511 m tingheesreusgharmivdelngeat ageftrihat insregsentardizic bibod Aéve (CBF) foira short
patients inclydi it - r..third: ree bl ock i nus
node di sease,H i Qg{:t ngcg\%ﬁ% reiOEF[;% %é@%ﬁg Barr%rﬁlg%g%gga??@ "Ptucﬁléseafr?‘é%f%e, and
i n patients wvistdikimwYasndeers,dorskamplé digyridondlé) bavebergp. used for this purpose in

patients prior to imaging with radionuclide. Dipyridamole is an effective vasodilator, but side

=

25  effects such as pain and nausea limit the usefulness of treatment with this compound,
Adenosine, a naturally occurring nucleoside, also is useful as a vasodila;(of: Adenosine

exerts its biological effects by interacting with a family of adenosine receptors characterized
as subtypes A, Aza, Azp, and A;, Adenoscan®(Fujisawa Healthcare Inc.) is a formulation of a
naturally occurring adenosine. Adenoscan® has been marketed as an adjuvant in perfusion

30 studies using radioactive thallium-201. However, its use is limited due to side effects such as
flushing, chest discomfort, the urge to breathe deeply, headache, throat, neck, and jaw pain.
These adverse effects of adenosine are due to the activation of other adenosine receptor
subtypes other than A,,, which mediates the vasodilatory effects of adenosine. Additionally,
the short half-life of adenosine necessitates multiple treatments during the procedure, further

®

35 limiting its use. Adenoscan” is contraindicated in many patients including those with second-



O her potent and sel ective agonists for the AM adenosi ne receptor are
known. For exanple, MRE-0470 (Medco) is an adenosi ne Am receptor
agoni st that is a potent and 5 selective derivative of adenosine.
VWRC- 0470 (Medco) is an adenosi ne Am agoni st used as an adjuvant in

i magi ng. In general, conpounds such as these have a high affinity for
the Amrece consequently, a long duration of actli ich

i s undesi rag‘*’éz?"ﬂg rd’}ggl ng. Thus, there is still a need f’%’r/%giﬂﬁ%ﬁ%%
of producing rapid and nmaxi nal coronary vasodilation in manmal s

Wi t hout causi ng correspondi ng peripheral vasodilation, which would 10
be useful foror niyrﬂmagrdzi lﬂéckj sﬁmg 'hcn@ di&éa‘sé) bfoAthoedhsigittivd @r Bg@NbspastiPhuaf ekdaggl
conpounds vvoulrg be  sel h‘ﬂ e .A2A adenosi ne receptor and have
a short durat®f Wpﬁ‘l’e“éfd"f'f WF{&?@;H"%&@& T&cting than conpounds
such as adenosi nepthetgotest @bvelatwmomhefoﬂme@lz,fﬁénowk tebddtoR ard RBdWAY For
SUMVARY OF THE INVESE%}@} hﬁ f ol I oW n are several aspects of this
i nvention. SXWRE 0 edﬁf’ ALY SE% Mﬁﬁ“’%’aﬁﬁﬂ?a&sﬁBﬁ‘e%af’%out
peri pherals vastarﬂawé &drivexive oNadendRIAEBWR COOANMPM e 6)Gs aa;damamﬁet £ lagtgnsaﬁseh @saa%t
10 pg of at ast one Amyece or agoni st to the hod

pr oduci ng cor"I H‘éﬁ"&’“\}'ﬁ%‘lﬁ f“agf’? ﬁstsuﬁb"rslﬂﬂ?ﬁ%]?“é?a@’&’%ﬁﬁ?‘ﬂ’af?”wfﬂn a

20 hunan, Cormzépt&l,ﬂ@ca judhtS erohglgzrmanm{cﬁoﬂ Raih aRQEdsirabQ0R inRipthgOf 2
Am receptor agoni met hod of produci ng coronary

vasodi | ation with ‘b%?F;SWE‘f%d fpawash?daqu&#uws 13Pif ARARXITEA AYSPRABH ng

admi ni steri ngfa@dﬁﬂﬁbﬂ RGRPintHls \ﬂ;ﬂﬁﬁllc:&ﬁmdglao §?$nph@fﬁl%§%ﬂﬂaft15@mh§:lﬂ%hld
10 to about ﬁ%%}'to t he human. éé@f 0 roduci ng caronar
vasodi | at I%n \Ei\n“ie B SPame q“&‘tlﬁd‘c’)ﬁgei’ﬁ fef?H%ﬁ?mP

adm ni st er i ngeledtioelfor $ A, Pliefsind rebeptdr @RFHAVOL shdf Qivhidn of ﬁbtfbk' Fﬁﬂmgcr
era

A met hod of produci ng coronary vasodi| ation w thout peri
vasodi | at i onpftH’ g“ %B?P““@&Hﬁaﬁ §‘?eﬁbs“ﬁhfh“ﬁ?1§vt‘“é‘f‘ﬁ’i’§“%?ﬂ§?5tm g@’b" o3t a

AM recept or agoni st to the human. A method of produci ng coronary

vasodi | ati on wit hout peripheral vasodilation in a 30 human,

conpri si ng admi ni stering aboumwmor agoni st to the
human. 15 A rretmcfomwi;;grméeérﬂgsgaafmgmvm&@dl l'ation w thout

peri pher al vasodléatl on in a hunan, TTHJ’I sing adm nj stering about
600 pg of a AM recpthgie Qﬁ%ﬁﬁf@% 0%1&{% 'Lﬂ’i‘ﬁﬁ"’“h"“t periphesal raspgifsgionim 2
produci ng ComeRat, YoriRRg bdrihis@Anght 10U uP6F itMARLA AYa&esth] B64Q® hd 2
human, conprising adm nistering about 700 gg of a AMreceptor agoni st

to the human™™® A et hod of myocardi al perfusion imging of a

human, conpri si NgA afthod bredubiifciordlaRBilioh dﬂh&@ﬁierﬁhe%iﬂvﬁs%&%&% a
agoni st V\,herﬁl n the Amreceptor agonist is admnistered in an

amount r affgi ARG BYFRISBE pdmipistedngdicrre Barbee 180Hatie fei chm?eangSt to the
receptor agomugsbn i s adm nistered in a single dose.

A method of producing coronary vasodilation without peripheral vasodilation in a
human, comprising administering a Asa receptor agonist in an amount ranging from about 10
to about 600 g to the human.
25 A method of producing coronary vasodilation without peripheral vasodilation in a
human, comprising administering about 300 g of a A, receptor agonist to the human.
A method of producing coronary vasodilation without peripheral vasodilation in a
human, comprising administering about 400 ig of a Az, receptor agonist to the human.
A method of producing coronary vasodilation without peripheral vasodilation in a
30 human, comprising administering about 500 g of a A;4 receptor agonist to the human.
A method of producing coronary vasodilation without peripheral vasodilation in a

human, comprising administering about 600 jig of a A, receptor agonist to the human,



A met hod of nyocardi al perfusion imging of a human, conpri sing

adm ni stering a radi onuclide and a Am receptor agoni st wherein about
300 gg of the Amreceptor agonist is admnistered in a single dose.
10A net hod of nyocardi al perfusion i mgi ng of a human, conpri sing
adm ni stering a radi onuclide and a Am receptor agoni st wherein about
400 gg of th@o%&/ﬁﬁﬁﬁpt or agonist is admnistered in a gifag:6044056¢
A net hod of nyocardi al perfusion imagi ng of a human, conprising

adm ni stering a radi onuclide and a Am receptor agoni st wherein about
500 gg of the Amreceptor agonist is 15adm nistered in a single dose.
A net hod of myocardmgthopelpredstingcoranaryivasgdibiionwithentpariphehysstdilating ina
adm ni stering i I : r i wher ej n_about
500 gg of ¢ he "Ree crais ifn @B A RRTRS R AR Ak AR F B
A net hod of nyocarA&imgthopelryesirdnl perfwspn mgegol ofa hummmavompiingrakd sinfsering a

adm ni stering _a.20.radi onucl i and. m.recept or _agoni.st erein.
about 700.gg of T %‘di%d%eczéf)etc%)rorg ogﬁ?‘gerﬁmst%% fF")ﬁrF‘ﬁe%t? elg%rasﬁitsna Qmés:?cﬁe |'an

dose. 5 A anmdrh exging from elgar ti 1a kbopedth ug krainyleremghe g, , edceor ApdRBis
conpri sing adm,ni s%eri.n .a,.radionuclide and a Am receptor agoni st
wherein the A°JR® Eegé'f%?'"%e i st is adninistered in an anount

rangi ng from about A hidtbo ofi@edrdiBQerfipiin afdgingle€s Rinfin! BRPAR EHERkBhg a
agoni st is 25adm nistered by iv bolus. | A et hod of nyocardi al
per fusi on i nadt °d‘“‘8F'eé“dtﬂr‘#a%/ﬁ“l’é%ﬁ%“ﬂ’i%ﬁ"‘ﬁ&“é%?ﬁ?‘r??@%?ﬁ“ﬁg‘zafﬁ“%‘?f@&ﬂ?&?Fde
and a AM r eceptifmiskgan séingd@sei N the AM receptor agonist is

adm ni stered in an,amunt rangi_gl% from about 0.05 to abhout 60_gg/kg
and wherei i’ t he AM‘PEEEHLGRYOSTHA PEHUSIoR gL el & B FopyrTRe ApIiRenngp A

met hod of nyoGafichhalde BRI o AL kQREptdrABBisDPheddin fbotMTB [y of SRR, keSEMAG agonist is
adm ni stering a radi onuclide and a Amreceptor agoni st wherein the Am
recept or agonidpmisereddns fipdided in an WO

2005108237 9PCT/ US2Q04tRI33AdbcaBRRirsIA MR of § AMADRMbriGheakhidbay]
30 ng/ kg wherein the Amreceptor agonist 1s adm nistered by 1v bolus.
A method of myttenrelidsrndretn rserseT 2pamisy W hraeingbont SR ref thectomprebrdragoenist is
adm ni st er jNg AmhadQnysliideiRnd a AM receptor agoni st wherein the
A2A receptor agonist is admnistered in an 5 anount no greater than
about 20 ng/ kg to & mstheit pbmysstriialpertyginaimiginetof e hyseenr comeptieeradsipistireg ai s
adm ni st ered QysidMakRhLMS A t hpd.;0f j ion. .
i magi ng of a hurhann? cgrrpgrizé*irer%egpt%lﬁﬁ&ﬁsi Sf[?eg‘?n?nbgﬂ%@?&%?ﬂéﬁéu%ﬁ?%%ﬁ%ﬁao EUAM
recept or agoniadminjgkregdan msitgledoden r ecept or agoni st is administered in
an anmount no greater . - ndi ng.pati.ent .
wherein the Amr ecgﬁ%@aggo ?%?nalip%fi&%g%%n%so? ae?'}e nbc;?m?’i} Iidfnistering 2
A net hod oR¢ nyetemdidalandresf rskmer azomisgwigeindboar 100 p@ROE thec Oy pdckRbragonist is
admi ni stering agmgn%géréaqggé.;}quognd a A2A receptor agoni st wherein the
Am receptor agonist iIs adifhiStered in an amount rangi ng from about
10 to about 600 ugAwegmébfmydegdialperfesion imipingAis hemapdoaprdgrdintdistdriag a
adm ni stered ipy ec - 15A net.hod , of ocardi al perfusj.on
i mgi ng of a Hﬁhﬁ‘g'ﬁ%ééﬁ%ri%i‘%g&ga‘éﬁ?“ﬁﬂ eri ﬁeg Az TEERIOTR lftilsdaélg"ém o AR
recept or agoniagtountmanging & ubdut fm gbaagsod e andie@ttin thOAL Qecapoityoi@@ Ng
wher ei n t he, Argdlrn%%%%doogiva&?urgi st is admnistered in |ess than about 10
seconds. '

A method of myocardial perfusion imaging of 2 human, comprising administering a

radionuclide and a A, receptor agonist wherein the A,4 receptor agonist is administered in an
amount ranging from about 0.05 to about 60 pg/kg and wherein the A;4 teceptor agonist is
adwunistered by iv bolus,

a0 A method of myocardial perfusion imaging of a human, comprising administering a

radionuclide and a Ay receptor agonist wherein the A;4 receptor agonist is administered in an



A met hod of nyocardi al perfusion imging of a human, conpri sing

adm nistering a radi onuclide and a A2A receptor agoni st wherein the
Am receptor agonist is admnistered in an 20 anount greater than
about 10 pg. A nmet hod of myocardi al perfusion inmaging of a
human, conprising admni stering a radi onuclide and a Am receptor

agoni st wherein the Amreceptor agonist is adm nistered in an anount
great er thanVaB¥aPs2800 pg. A met hod of nyocar di ZCTHERMHYRHH

i mgi ng of a human, conprising adm nistering a 25 radionuclide and an
Am receptor agoni st wherein the Amreceptor agonist is adm nistered
in an anount gl @RdigY frdnhadui00oRbout 30 pg/kpAvhBRRinRRA: Q recBRi QGRS R
perfusion i mag' n% of  a _hi)man, conprising adm nistering a radionuclide
and an Am r ecEHGEESBRY SPUher ei n t he Am receptor agonist is

adnini stered in am ABRIYS myocadia dbBisioh Hging 0P Whan, 38ApMEchadinRfering a
myocardi al perfusion inmaging of a human, conprising admnistering a
radi onucl i de &H'an"&hmnﬁlég@p%ﬁptoa@%ﬂmsg\thFlgﬁnm%ormm sedpinigtered in an
agoni st i ssadgddni i 1 : trl s
Sbout 500" hg haEn el EaN: e AETIIT f EAnOR- MR A Rl i
2005/ 082379PCHmisgstered 00 2gios A net hod of nyocardial perfusion

i maging of a human, GRS hagiAGRIRRI0R triiind Ot | QNG Ry AM
recept or agoni st vvhrgr eﬁy t“ﬁg Am ec_egtor ?’é} gnﬁ%?’ggggfééd&qg@%?ggﬁﬁ he
group consi st faggnustideayd 2 308’ cepRYTRBEUegidhe dmintcerter agersst istadminifered in an
A net hod of nypcardi ad.ip [ ' ' : - : risin ,
admnistering a 5 rag(?lélaf)ngﬁ H%gpfgﬁjﬁgdoﬁ%ng%%gaﬁ&o% @rgmg%rrr%zéhe% it agomist
sel ect ed flPomistafreingteedpy oohwdisst i ng of CVT3033, CVT-3146 to the hunan.
A et hod of myocar] r i i L ng of human, conpri.sing .

S i steri g o r ookl pLARE: DR ofs MR BonG R nBlrnes e
from t he groupdiewitbdesani pgh0fecdBiT 2QB B WK T (BLASH receptbragoris ismrdministefbd in an
met hod of myo dj . f usi on i i of hupan, conpr,isin ,
i ni st er{ ng npLAeRio HoS o SRR 0 Byt REnr B R s ireehee prtEie
from the groupatonsicstliimgoof20Gxb36333, CVT- 3146 to t he human.

A et hod myocar,di rfusi i i ng of human, conpri,sing .

admi ni st e??ng a radr %h%dgqefim e AN pea%%%f‘ "%@Hgffibhuwn’f’ﬁ% ‘a’nés%f"&%? ed
from L hg g][ oupdbmmﬁéiesﬁnij ﬁgu#)fecm ign30B3 3y an@f\ﬁlft-r&?]gﬁ@ fiomh dbbn@t 10 WEBbut 600 g
A nethod o cardi erfusion J i N a human, conpri sing

admi ni steri ng% ger?'égﬁegﬁ%'gfﬁpﬁ?éa%ﬂ’?ﬁt‘ég%\%{““g‘ﬁ‘gmjl?séth@fnﬁ’ﬁ“@@ﬁ%mﬁd sel ect ed
fromthe group Comh&héd@‘n@%cm%&:ﬁﬁiom%ﬁr@ﬂ;ﬂﬁhﬁﬁnﬁcﬁﬁpﬁﬂi&gﬁﬂmhﬁwﬁﬁéehOd
of mnyocardi al ﬁerfﬁ%ioaoa i,magi ng of a human, conprising adm nistering
a 20 radi onuclPraRiehfirang 2 AomIerepior agogtst Wist Bt AwiEFPRIPTREPHE 1S AJRniSteaRd -
i's exam ned f ahoval @eter @an blitutifd iCi ent bl ood flow fol | owi ng

adm ni stration of the radionuclide and the A2A receptor agonist.

A met hod of nyocardPgheddmyaeards Praksign Hepetss oba IR comevissiminisygringa -
adm ni st er i NQradiof@Udei & A, JRcpaf 2@nRPhhefBOBPAN recBM HeSlist BT RisRrddREan
nyocardiumis exam ned for areas of 25insufficient bl'ood flow

fol | owi ng adnfReu8tgreptst giin ghout HIC Meadi onucl i de and the A2A receptor
agoni st wherein t bﬂmﬂ%n@bé%iﬁ)ﬁ&msﬁﬁixﬁa%ﬂ)gG%ﬂﬂﬁn%ﬁpﬁ&ﬁhgﬁgswﬁnga

mnute fromthe tine the Amreceptor, agoni st is adm ni stered.
25 radionuclide and an A;, receptor agonist wherein the A;, receptor agonist is administered in

an amount no greater than 600 y.

A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and an A;, receptor agonist wherein the A4 receptor agonist is administered in
an amount no greater than 500 ug.

30 A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and a Aa receptor agonist wherein the A, receptor agonist is administered in

an amount ranging from about 100 pg to about 500 pg and preferably about 400 ug.



A nmet hod of myocardi al perfusion inmaging of a human, conpri sing

admnistering a radi onucl i de and an Am receptor agoni st wherein
the adm nistration of the A2A receptor 30agoni st causes at |east a
2.5 fold increase in coronary bl ood flow. A et hod of

nyocardi al perfusion imaging of a human, conprising adm nistering a

radi onucl i deygnghs@sAH r ecept or agoni st wherein the adm pEstE88dogRoPf
the A2A receptor agoni st WD 2005/ 082379PCT/ US2004/ 002304 causes at

least a 2.5 fold increase in coronary blood flow that is achieved

within about I mnute fromthe adm nistration of the A2A receptor
agoni st. A met hod ‘P apereeal BEfFiGeimIang pedimen Stmepshg Admstering a

conpri si ng admuRdh&li@d indgn A,, receptblaé"g'brﬁﬁ%erblq%e%@,@re@éﬂtﬂé@m@ﬁ?%@@ﬁ from the
agoni st wherein the radionuclide and the A2A receg}tor Sagoni st are

adni ni stered §8PRRIERG Of W réHodY bf Iyt erdinaiorpleeefsi on i magi ng of
a human, conpri si rbgmaﬁcsﬂdirh@&@fmsngerﬂmb@mag Agzlgﬂaludﬁa@e&inﬁ@m@%mi&@&%t or

agoni st wherein the radionuclide and , receptor agonist are
admi ni st er éd grienclidenes akauy300 ae 9be WOW segrése dowithe EpercowsiegplCYdgi ng
of a human, cesaréeTBtsagE Risdhering a 10 radionuclide and a A2,,
receptor agonist wherein the adnmnistration of the A2p receptor

agoni st causes at 4 wghyd of myomrdiad perfusiae imagisgof arhumen. Gmrymbhdmdlstkmm

for l'ess than ra@#&gﬁﬁldéanmalgﬂd{ £ é.l.g ofa couﬁomtsé]&%d(yom g?@uﬁ:ﬂ:&k i) ec{f W on

i magi ng of a hunan, mprising-adm nistering a radionic
Az,, receptor 3%3@0©V'§ﬁl4ﬁ11@ﬂlehwnatnhe admi ni st rat| on of the Am recept or

agoni st cayses at J l%gtﬁéd & I%Oér(flaih%ﬁlsigghﬁg\%g?f‘ a huthd Qﬂ-ﬁﬂrfémg Ogast]::nn a

for | ess than about m nu nmyocar TUEFS
i magi ng of a mdwamrdw:rpbqusmﬁgxgaﬂmampsmﬂrsclengd(ﬁ‘diﬁt&:lgiﬁlplcansaﬁnm

rangi ng from g&gu& T’Lg %b%%anGOO ug in a single iv bolus.
met hod of myocardra per usion i magi ng of a human, conpri sing

adm ni stering CVT ﬁetbdtﬁod of mgyncaatiad paﬁxsmmmg:gmgoffaﬂ@ﬂmmb&uﬁnsﬂ:@@drﬁnﬁlsm@lﬂ
NGy T T I T i e LA i
adm ni st erisng 3OFTEBL-4B16hy the kol us i n an anmpunt ranging from 10 to
gbout 600 ug that A tw&ig&eyg{gﬁ%%gqhsg he aV\{e t?t of tchep r;uma . bei ng
osed. Phar mdc® PSSR Ena8 B R BT S WPAY CYpPTisg admigisteringsy
recept or agoniafopuctifie dndabdut T00Qiglof fltinthorarsElbc®id fromithe @buplcOREtnOSFTVT-
CO-SOIVeNt. 4033 CVT-3146 to the human.
A method of myocardial perfusion imaging of a humnan, comprising administering a
20 radionuclide and a Ay receptor agonist wherein the myocardium is examined for areas of
insufficient blood flow following administration of the radionuclide and the Aja receptor
agonist.
A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and a Ay receptor agonist wherein the myocardium is examined for areas of
25 insufficient blood flow following administration of the radionuclide and the A4 receptor
agonist wherein the myocardium examination begins within about 1 minute from the time the
Asy receptor agonist is administered.
A method of myocardial perfusion imaging of a2 human, comprising administering a
radionuclide and an Ay, receptor agonist wherein the administration of the Ay, receptor
30 agonist causes at least a 2.5 fold increase in coronary blood flow.
A method of myocardial perfusion imaging of a human, comprising administering a

radionuclide and a A;4 receptor agonist wherein the administration of the A, receptor agonist



25Phar maceuti cal conpositions conprising at | east one A2a receptor
agoni st, at least one liquid carrier, and at | east one co-sol vent
wherein the AL, receptor agonist is selected fromthe group

consi sting of CVT-3033, CVT-3146, and conbi nati ons thereof.

Phar maceuti cal corrposi tions conprising at |east one A2a receptor
agoni st g liquid carrier, and at |east one - :
wherei n the +I| qU| carrl er conprises water, distilled 38%@3%0?{9&5304
de-ioni zed water, saline, a buffer, or conbinations thereof.

Phar maceuti cal corrposi tions conprising at |east one A2, receptor
agoni st, at | ewsss ableest 4 1.gfeldinueass ingoronamnidoditflovebe is akieved orithio labent
Wnerelnthe COi &Jﬁ/% NRL S E6S.FRL | c. acid, borate buffer,
propyl ene gl yco’ﬁ’ Y c%ﬂetﬂaﬁenoe Am/ P&EOQ%%ISQ

2005/ 082379PCT. / us ?O@drh@tlﬁ 30'4¢ardlal perﬁhlan nmgmg bf a:ladman cmqnpmiirtgi admﬁllstermg a
conprising at a t

carrier, and zraati %ﬁﬁlgétmgﬁr@% IEC%%?P%Q{M\%\/%%F lé'?hr? r%cﬁé] “%]b s ts%%t“ FS ptor
met hyl bor ofi C agopisthre administ@brhsepaateyit | cal corrp05| ti ons conpri si ng at

| east one A2a rec st. one uird carrier

| east one co- sol vgﬁ{n% @%&%ﬂalg&mgg "]iaémﬁ olfash“rre ’hy'inB%sl’“&?d@mééePBg %md
5wherein the mﬂezmméé@tmﬂ@m Aagomptet agomst @dtel8 tkGadionuclide Pinktheragaedeptoal
conposi tions gomri sid | east one liquid carrier, and at
| east one co- S%F}\gerrlt %%‘Mdg%ﬂgnw%%ol vent i s nethyl boronic aci d
wher ei n t he CVT- 3¥4®ethart qfrmys@rdial perfusinn awmging bf artmngh mgmﬁmmmaﬂhmstenﬁg)a

N T IO
Phar maceuti c abaus;@ Apersi 4 1. Dedd i m@m i somgprydIdod IbdGor less tHae alsnt Dmﬁzuies quid

carrier, and at wherejn.the co-solve

met hyl bor oni ¢ aci ﬁtg\l}ﬁ:&r@&gﬁ? &ﬁrlgrﬁtmaaﬁ'oﬁl? Fafiuna, Somprising agmH'ISten“ga
Phar maceut i cardoowidsint p dasreeptvpagosistgerin thneeaisnnmmamnﬁkﬁawrﬁag;&ptpﬂm agonist
agoni st, at |eask.opg: ] I ?ﬁg ne co:sol vent
wherein the co- solﬁve(nEt ilgfé'gﬂ %%3{%% i r':’oad @w%grslesﬁa?%?%% TSt

0. 5% (w v)!3met hy| Homeshtdofaupardial perﬁsrﬁhmraamgeiﬁhmh commmfglatimﬂmenng

conprising at east. o uid
carrier, and Etk’%ﬁ"ziﬁsﬁ Qg?@%%%{a g\[}%eﬁ'tab\?\ﬁgﬁ a&i’b"é{%b%“%'@}la\%‘ﬁ N¥% borate
buffer and prefer aﬁbingthtabﬁmyoﬁﬂ%l@mﬁm)m hreziny bhotuaiah, (‘coxaﬁxhsﬁhgaﬂﬂhrmﬁsﬁhgii n
the conpositi her co |ses a bring the pH of the
conposi ti on tg{}a 3%% ngn ?muf ztbPP (,lg(ﬁ t°é‘g‘?f‘f)6%q giaﬂﬂg’ot?dﬁif?"i’lgﬁ’ hgutat
| east one A2a400q@aph sihgl@gooiust at | east one liquid carrier, and at

| east one co-sol vent ere| n tCQB? cgl Sso| vent |s a borate buffer and
wherein tH8 A2A r &BpPYHof HYBTRHEY P siexiaging Bt 4T comaprising pdimiaisterng

present in theveomsi i ba i B Sfbual i HomOM bR 608 g it I@Etﬁtﬂenéeﬁ&f
m crograms/m . Pharmaceutical conpositions conprising at |east one
A2a receptor S§dRieEYof thehumanheingdossd 251 i quid carrier, and at |east one
co-sol vent wher ei PhidiRecifab@mpBiont Sonfprififf Al&stRHE AL fecethte é‘d{t‘ H& A
receptor agon st,is, CVT- 314%&%\/\{:“0# |sn%[r)lre$eraf) 'y péraeescgnt Bl a gs{é%
conposi tion i jaud cagriep apd atisagppeoale®0 to about 150 mi crogr ams/rrt and

wherein saisd CONP@hkrna&iticl SfhpSMTRE EondPisiAPA MastQnoRY Q'e(c%tc\(r)ag&f?g lab'ddst one

chl ori de and about 50 odi um bi car bonat e. Phar naceuti cal
conposi ti ons PTen G dteait Qasto-saivent xberein diedls: srepiRgRaonistis seipctefl Sarg the
one group consisting of CVT-3033, CVT-3146, and combinations thereof.

Pharmaceutical compositions comprising at least one A, receptor agonist, at least one

liquid carrier, and at least one co-solvent wherein the liquid carrier comprises water, distilled
30 -water, de-ionized water, saline, a buffer, or combinations thereof,

Pharmaceutical compositions comprising at least one A,, receptor agonist, at least one
liquid carrier, and at least one co-solvent wherein the co-solvent comprises methylboronic
acid, borate buffer, propylene glycol, or polyethylene glycol.
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30liquid carrier, and at | east one co-solvent wherein the co-sol vent
is propylene glycol and the propylene glycol is present in an anount
of from about 5% to about 25% (w.v) and preferably in an anpount of
from about 8% to about 20% (w:v). Pharmaceutical conpositions
conprising at | east one A2a receptor agonist, at |east one WO

2005/ 082379RED204828034 002304 liquid carrier, and at | eastT/08804/002304
co-sol vent wherein the co-solvent is propylene glycol and the

propyl ene glycol is present in an anmount of from about 5% to about
25% (w:. v) wher ei n];he | i L QUi 0carqler i ncl ﬁ ﬁffer to brin lsald
conposition to a L e I M T A T eaét OB L RSBy AT least one
conposi ti ons diguprarsérgd atledseas to- mhentAﬂ;Brcfnelﬂbe:ptsﬁlﬁ/exﬁgQ:ﬁ&]ﬁ'Ibproaic atigast
one 5liquid carrieg, and at |eas EI one co-sol.vent where

co-sol vent is pr o%aﬁ?éeuélfi{}é%?p"é OPs pTaptising Byias P 6?‘3???8?“ a§°’b§i’é’§‘§?ﬂ oten
an anount of fligddrabe)tnd 50edstonabostlveR>HeshatiscioRolSait i nGHyROShicaéidand
further conprise i cal conpositions conprising
at | east ore X%?e‘flgl&éétgfxp%&g?f’?i“ fgr%ast one liquid carrier, and
at | east one co- sdrl-uenbeuﬂaebmpmsihhe c@fipriing CHM3 146 aflEnE B Giries @hd at
and the 10 pr ene coI res n amunt 5%
o about 255 (AN e Speie R SR HeBhEoRs 54 S UO L 0o 6:
about 20% (w. \p)esmhmrae amoﬁdn&ng!iagl&dmemmso ﬁ-nlcag@msﬁﬁl tb shoGMVIEB kAddo@nikk/iSlahd
CVT-3146 is prese mount froma

m orograms. AR RS Ry S PRRR o AvabifrAt S btk oan

peri pher al ivasodi | Rizineiewticaiporisiitions ackipriing CETIN4E, bideadt ditl QI $af s, and at
phar maceut i cal 03| ion.co i Si t an A2a recept or
ont ot at © S BREREolve G Fanverkls pefibabe e bhraing s P Pemebou
A net hod of p@ddmbong)ztor onary vasodl | ation wi thout peripheral
vasodi | ation corrprlghamag ni st har maceutfécal

rin
conposi tion conprising eaut%czfmé%{g?os@%’g %ﬁ‘ﬁls‘?’éégﬁﬁoﬂ“e é@é‘?‘? RIPT aBfyist aplgast one
one |iquid cadinuiérgriasmidatiedseas to-amentode sl theadtsodi® [s@ibBratebaffGAdd

receptor agoni %mib&a%ﬁﬂ%%@*gﬁnoeﬁg talt}?g cpf produci ng coronary

vasodi | ati on eri I'on conprising adm ni stering
to a human the phaﬁmmuﬁmﬂabmmmmsomprmmg mmdnSAﬂgeca{itoﬂagﬁﬁit aOnRsst Me

recept or agoni arrier . at | east on
co- sol vent \/\hég‘hd i r{"ﬁ aniﬁé}earsg%"gc Ve“ giﬁreg’ta ? §°I ‘-Ség?ﬂrétegﬁ%ﬁ\mgr ei n
sai d phar naceuwteifeczly abcmmﬁcﬁ% (twﬂmcthslba:dm widiné aetein Yhelcympuaitids furtBEA
met hod of producin a ation wtho ri pheral

bR TSI n fgﬂa%ﬁﬁ '3 ﬁ-?oflﬁhc “PBPAIRE °‘itﬁg'

vasodi | ati on co phar maceuti cal
conposi ti ok conpr |Ehamgscatncdl easposiitg cmsmgmmme Ag @dtebr, ag@iist,| a€BSRk one

one liquid cap, one G n the 3 .
receptor agoni éé{aﬂam%i d%{fﬁaéte&%é Vé”r“ewl%ere's“etll?ecf oﬁﬁlé?ﬁﬁégﬁiﬂfcgﬁffé%“d wherein
conposi tion i sheadnienipyiregmist isyCVTv3 1hDWhich iaprefenbly pest Malietomposition in an

P maceut ! cAlmGARBOR bhO L3nal oM BLELGIE D 2000L 10 10 avoltl 5020

seconds. ronary vasodil ation w thout
peri pheral vasodi I%@nmnemumipwm;msnngmsadmmmgmécasme BAQ r@eftormgonidt k€least one

Bgoni ot ot 28T ORI b BBl R b T B0 o RE R, e

wher ei n t he AZg Az receptor agonist is CVT-3146 which is preferably present in the composition in an
amount from about 50 to about 150 micrograms/ml and wherein said composition also
comprises about 0.55% (w:v) sodium chloride and about 50 mM sodium bicarbonate.

Pharmaceutical compositions comprising at least one A, receptor agonist, at least one
30 liquid carrier, and at least one co-solvent wherein the co-solvent is propylene glycol and the

propylene glycol is present in an amount of from about 5% to about 25% (w:v) and preferably
in an amount of from about 8% to about 20% (w:v).

Pharmaceutical compositions comprising at least one A, receptor agonist, at least one
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WO 20051082379PCT/ US20041002304 receptor agonist is CVI-3146 wherein
the total anmount of CVT-3146 that is adm nistered ranges from about
100 to about 500 mcrograns and is nore preferably about 400
mcrograns. In all of the nethods above, the dose is preferably

adm nistered in a single dose. 5In all of the nmethods above, at | east
one radi onugd fRshs3;AAM ni stered before, with or after LRByuslensn 230
adm ni stration o? %e A2A receptor agonist to faC|I|tate nmyocar

i magi ng. In all of the methods above, the dose is preferably
adm nistered in 60 seconds or |ess Elgreferably 30 seconds or |ess

and rore pref MuFATIED andsat leas qre Grsolvent avhersin thespplpent RrpHene gy 2ad JRES
Figure 1 are prifylca€ S1yed RlpYest @ dinQfnodidt OFfrdM Mot 8StofaBduk D9 REv) wherein the
adnlnlstratlon of 18 ng adenosine | C bolus (top) and 30 ng CVT-3146
| V bol us; ‘q“lﬂl“@‘ﬁ‘reb‘“ u#féaauf&r&br@am ??Q‘PP%@W%FB%P@F%WHS“%W?%‘S
dose of CVT-3146 @Rurf@ieQal bmipEsitkont LAWrikiAg ﬂ%astloﬁé:hgwc@pm?r ag&us@ atTlé‘Aa{ She
that reports the duration of tinme the coronary flow vel ché&c
greater than WHidequigh apdpt feast opg Gaese Ve SBpEin dheconseliat | propyeregbrceland e

for varying d;ﬁ&@&n@glym?pie@&nmra&bﬁht of fromk Sfo6's3, b AbdubesHWREEH s
human patients dosed; Figure 4 is a plot of the time course of

the average pEERRAndEtheycqmretes EPIM o for human patients recei ving

400 ng of CVT- 314ﬁhdﬁa&@d,ddssmggﬁl@yeﬁp%smgataeaalogé Apfrec&ﬂi& agdrﬁ@ aP!QéH&ﬁ
of heart rate for human patients receiving 400 pig o

bol us; U REch alil%atﬂtﬁﬁ ops Gpesolveny F"é‘@e’af‘helﬁPﬁ@lﬂmb&S@%ﬂF*@ gﬂye?l andﬁhan
pati ents necejryiyide diO&! lsiptksat IMmS&fi@f fhoh Jwahttm tofa%t F3oQ U6 afd prifeAB)
adverse event Table. 25Figure 8 is a gl ot of the change over tine fy

mean CVT- 3146Mph EoHRt tdrektbertdts Babquh2dtety: ‘f)wg}wwmtbe A Tegeptcs agogist in CY T-

supi ne posi tixNA ankh@id\ VT8 isPskfR hn @Bl bR agéuft 5@{0%9&1: PTOHBoSrafl,
CVT- 3146 adm nistered to the patients; igures 9 and 10 are

plots of the mean/cRAMIESTPIRIMERECoPAY @S%IaFFé’éT‘fhﬁgﬁPﬁ%ﬂh@abﬁF@H%té’érs

either in a sdoapdiinGadpRsibthm@io HhumaA (R pﬁ&i‘@:’a&@tadﬁp&hﬁ:b%n(ayﬁﬁnstﬂg@ﬁezfspéne
various bolus, dosing | eyvels 30 of CVT-3 Figure 11 i's a plot

of the maxP m/ve ERERE8HtIElRst °’P"d‘ﬁ%‘df’ﬁ“?re‘1“8ﬂ leassare Bo“f%"ef‘he total dose

of CVT-3146 adm niash@hicathfbRdedidteiondy %so&ldﬁﬁrﬂﬁthbﬁtﬁh@ﬁi ﬁsmaﬂoﬁnt S.
In the plot, the term"DBS' refers to the observe ta point while

"fit" refers rtoglpam%ﬁd%m?tmrtgé%a hignan the pharmaceutical composition compns:ng at least one

Az, receptor agonist, at least one liquid catrier, and at least one co-solvent wherein the A,
receptor agonist is CVT-3146.

20 A method of producing coronary vasodilation without peripheral vasodilation
comptising administering to a human the pharmaceutical composition comprising at least one
Az, receptor agonist, at least one liquid carrier, and at least one co-solvent wherein the A,
receptor agonist is CVT-3146 and wherein said pharmaceutical composition is administered
by iv bolus.

25 A method of producing coronary vasodilation without peripheral vasodilation
comprising administering to a human the pharmaceutical composition comprising at least one
Aj, receptor agonist, at least one liquid carrier, and at least one co-solvent wherein the A,,
receptor agonist is CVT-3146 and wherein said pharmaceutical composition is administered
by iv bolus and wherein said pharmaceutical composition is administered in about 10 to about

30 20 seconds.

A method of producing cororary vasodilation without peripheral vasodilation

comprising administering to a human the pharmaceutical composition comprising at least one

Aj, receptor agonist, at least one liquid carrier, and at least one co-solvent wherein the A,,

8



9 WO 2005/ 082379PCT/ US2004/ 002304 observed data points; Figure 12 is
a plot of heart rate - (area under curve) AUC(0-15m n) of change from
baseline in relationship to the total dose of CVT-3146 adm nistered
to standing or supine human subjects; $Figure 13 is a plot of the

maxi mum change from baseline heart rate at maxi nrum pl asma

concentr at i ofg &eshdd793146 for patients in a supine posigdiEokiotdse
14 is a plot of heart rate - (area under the curve -tine v. effect)

AUCE (0-15 mn) of change from baseline versus plasma AUC(0-15 nin)

for patients in a supjne s}osition; Figure 15 is a plot of the tine
profiles of nESHIRRENE I SiVE-3 tawbeein hoiviabamppyataal CYd-31 66 hatisadginigteasd

pl asma concenthat keR au6eT00th MBuf b nﬁcn;’gﬁan&s%d@ RS R b1 3B 6;
Figure 16 is a plot of the average peak to bl ood fl ow velocity over

tinme foll ow NG strati on of CVT-3146 neasured at the pul nobnary

artery (PA), the fourorliemRuRas &ove, (hMse isPreddrablAalfliddda i%é_@%ﬁéié adskir e

(BA) and in the left circunflex coronary arter ure 17 is a

rtery (LCS); Fig .
pl ot of thé perceﬁ‘!a”cﬂfﬁﬁ@'@"’P‘i‘fah@’ﬁr"‘fle?sé?“éra(jlnf“ﬂjlg"dh?ﬁ“b‘l“ﬁ%féﬂ‘1??%%‘?@ after

(BP) for 15 vakhdusisehisest tﬁBcAzQVf.@eﬁMFdnis@-ﬁ%cﬂitate midcfhBimkélnd. S @ pl ot
of the change in LBF and RBF bl ood flow upon adm ni steri ngq_;gncr easi ng

anounts of ADO or iprefshemetpods abpyrheflosrsis profesbiwiaprpinisiaredyin Gfeconds or less,

| NVENTI ON' 20Pgt:Rnbly A8 feca@ie bi 184s Sand irBrebieddrably BSeRfiswPRlsS i n cardiac
i mgi ng when added either prior to dosing with an inaging agent or

simul taneously with an i nmagi ng agent. Suitable inmging agents include
201 Thal | i ugn or 99nTechnet i um SR BION FPFRESIQURXsM™, and 99mM( M .

Figure 1 are intracoronary Doppler flow profiles following administration of 18 pg
adenosine IC bolus (top) and 30 ug CVT-3146 IV bolus;

Figure 2 is a plot showing the relationship of the dose of CVT-3146 on coronary
peak flow rates;

15 Figure 3 is a Table that reports the duration of time the coronary flow velocity is
greater than or equal to 2.5 times baseline coronary flow velocity for varying doses of CVT-
3146 wherein “n” refers to the number of human patients dosed;

Figure 4 is a plot of the time course of the average peak velocity (APV) ratio for
human patients receiving 400 pg of CVT-3146 IV bolus;

20 Figure 5 is a plot of the time course of heart rate for human patients receiving 400 ug
of CVT-3146 IV bolus;

Figure 6 is the time course of blood pressure for human patients receiving 400 g of
CVT-3146 IV bolus; and
Figure 7 is an adverse event Table.

25 Figure 8 is a plot of the change over time of mean CVT-3146 plasma concentration in
healthy male volunteers in a supine position. The various curves relate to different amounts
of CVT-3146 administered to the patients;

Figures 9 and 10 are plots of the mean change in heart rate of healthy male volunteers
either in a standing position or in a supine position over time for various bolus desing levels

30 of CVT-3146;

Figure 11 is a plot of the maximum change in heart rate in relationship to the total
dose of CVT-3146 administered to standing or supine human male patients. In the plot, the
term “DBS" refers to the observed data point while “fit” refers to a curve fitted to the

9



New and potent A2A agonists that increase CBF but do not
significantly increase peripheral blood flow have been identified.
The A2A agonists, and especially CVT-3146 and 25 CVT-3033 have a
rapid onset and a short duration when adm ni stered. An unexpected and
newy identified benefit of these new conpounds is that they are very
useful when ed in avery small quantity in a s

i ntravenous ?’% ‘%@ 3 {ectl on. The A2A recept or agoni sts 55&155084’0023“4
adm nistered in amounts as little as 10 pig and as high as 600 ug or
nore and still be effective with fewif any side-effects. An optinal
dose may i ncl ekfervetsdapipointse 30 as 10 ug and as nuch as about 1000 pg
or nore of a A2A t t

will range from atﬁ%lfeqlzg%a@ B%tttmtybg%ﬁgﬁ%¥ at ?ﬁggg{iﬁgﬁ]@ igf%

recept or agonbaseline i refationglrip foethar tetdl dolseanf (Va3 LA Adnrimiterpd mrstaac@umcirsupiﬁes
adm ni st er ed M}B # sqdjgl e bolus injection in an amount selected from
about 300 pg, out 400 ng, about 500 jig, about 600 WO

2005/ 082379PCT/ USHoye1i30oam)at 0;6916 naniguasberge #00 bpgline Tiketgate anoaxitign ar e
unexpect edly ERa; is typically
adm ni stered glg%alcﬁ%ﬁ%h&p IV i nff&rglat%ﬂga asgé{&rﬁ% fnS about 140

pg/ kg/ m n. Unlike Faﬁ!l@ddsﬁ fmalotof h@ﬁsam(acb@se@ethgturmﬁtmweﬁfm AH@Bm-i;i s,
and in partic

human pati ent le eggﬁh%ggajﬁ? *the atilﬂée%ntg ﬁmipﬁ “?{%%ﬂma E‘ %ﬁpl"e boditon
admi ni stration of Faguesiligs apletref ﬂntlmeamﬁlmbf rafan heaﬁzm theugefitoora tagpting St S

by iv bolug foy i f@’ﬁ?ﬂ and | ess
error prone the{%lwﬁ&e}%éll}r?glc%#ﬁ J}’gﬂlbégfel en #ﬁgg‘#ﬁfs rgttlﬁbn of
adenosi ne. The dos}fw@flGmlvt@é@p?wagag@hﬁfsiﬂooadhwrvalgtltyroed tigre fdlolwrgan
patient can, AouRV®kion RVAEE QE d !

based dose wi || ranglgn from aibome&ggogyt?%ﬁgg&h? -é%%ﬁ?% d.lé/fou m\{gemg
preferably frGidytegalyacplagsdBo) 80 inde }sgkk@mﬂ&/ﬁl’w&ﬁ%ﬁm (LCS),
particular is genesald iy Wl of e SEALEG

up to 10 pg/ kg In s%%an |“\'rll\§Ig ;;a{)tl eﬁts an Hﬁ&g:ﬁtle%ﬁ’% }Er[d%go()hgre%mgﬂﬂ%nr
pati ents. varigpsdoggs ohC¥ES 14 aachi s i nventi on may be adm ni stered
orally, intravenoyglye.stdy SRy ans
known in the art ?gél eac?m n‘?gﬁﬁh}“’gg"“?ﬁg%ﬁ%u C Iggo\ér@ Q)G\Rng'i%%‘ﬁm 188
admi ni st rat i ofFIBBINggmpwnes e tor (\-bid6 teeavaksilogent , t he bol us d05| ng
occurs in 60 15 seconds or less. In yet other enbodinents; t he bol us
dosi ng occurs in about 30 seconds or less, and nore preferably in
about 20 seconds or |ess or DESYRIBTIONOEdEFNINYENTIONSss. The Am
agoni sts ab this ipgugn,i Qébnﬁtrs‘ﬁre%ﬁil% ARlaYts F%QQPdﬂE ﬁﬁaﬁfn?gvh%nrhdé‘ed%t%g for to
dose. The term "single dose" refers generally to a“sfngle quic {}
adni ni st ered ER5EE WHh aHimapag BRI QT SimulReUHY Wit andmagitgagdnt. Giuisabldmaging agents
receptor agonisgiide THRaIhES P TeAGLRMIRIEmibl POB 0L DGaParfna 20 dose
or doses adm I’[lll steer ed over an ext elr?ded plerl odtc%b?B riip Y, ?%r exanpl e
continuous iv. i nfNF¥iapfpotent Aza ms%@ﬁé@@aw&ﬂhusdq memﬁc@mlx igerease
directed to pbﬁ?m%l%& A&, hﬁ@m%&ﬁﬁwsm@ﬂ&? aéo%rsﬁ] anﬂgﬁ%g%ﬁ%’u'[l g;lQ% and
conposi tion" ers to the conbination of one

conmpounds 2f ENTS0FIRrEs7 1pif ofsiet 454 & shortelyrationgyhen laﬁirefms@rcé afn Pwpﬁﬁéﬁnd

t oget her for nh@vlﬁﬂbrﬂ'ﬁh&ﬁbnmt oPth8dd HBG Bt lnds %ﬁhdﬂh@pm Lér%ﬁs@ﬁmmer S
|nclud|ng congf5|t|ons of this invention fa he scope of
c

'phar maceut i cHPRFREbEavERiRell eEnlity Hg Sé{@letbﬁlés 1@8%(9@‘?‘% (igy) eanqfwle ndesimo -
be reconstit UfetghtdedeohR cAARIallin@lbtepdd iRarsdbhls 30N Be As't@ H}g Qndca@%{gh §£ 609 &g%{:
8,

to use. Exanples of suitable I|}&U|d carriers includ

limted to wabes andstillie pifestivaysitelew iy sidsrmffeeel haprtimal éq;b myemclbdﬁfa%éatﬂe
sol uti ons,3oNogBlg1 SQLOARG a5 Mol B0 ex

conbi nati ons tsher eof Suc‘ll% Sﬁarorraceu%w"}&%g%% }B% sé0 ‘6%1%“% tﬁ%ra 1y
sui tabl e for #gpEwelidose willlwmge EommBdotFOD &r abswt|S0R ioet at I@istorfeulfz,f REEPIARS

agonist. It is preferred that the A2A receptor agonist is administered in a single bolus

injection in an amount selected from about 300 pg, about 400 pg, about 500 pg, about 600
10



buffer solutions are solutions that conprise sodi um bi carbonate and
sodi um phosphat e. Am receptor agonists of this invention are
prepared and then adm nistered, with or without intervening storage,
as a pharmaceutical conposition. Various properties considered when
formul ati ng pharmaceutical conpositions of this invention include,

but are not |imted 5to product shelf life, Amreceptor |

sol ubility, %%%PB%%BH on BH vein irritation, henol ygi s,@@‘%ﬁ@ééor’m
conditions (e.g., whether the pharnaceuti cal conposition will be
stored at roomtenperature or sone other tenperature) and the ability
to w thstand ;sgtaa-adiabduzmoncgn’[pcsgwedmtsem un@wa:teru!b{mtilwﬂm @oiired/eith ddenosine

desired phar ut| cal r 1S to a, .
co-sol vent i n"PHes ph ?Wﬁg‘gﬁfs’? e c© erﬁ‘)%lgg’fw E‘S‘ T azge %fc#(\)/ugﬁ 01%%‘?%’“88
sel ected fr orm;amyadeh@ulb dh©dame Gdiﬁﬁ@uiﬁdz,l rﬁcesuai agbman ahﬂatpamcqham@r 8146 and

desired pro to th har tical i

usef ul cg sglé@r‘]%@ e §8 “'S&ﬁ “W‘?Stpatfef"rff %fo%eqaﬁﬁf‘?g@F‘Sﬁl g{'“s
acid, borate :buefdfnfﬁnstramr(xnylsﬁgleugfdjxﬁ@houmﬁfapﬂQL yeedphoy lagonistsdply yweilus fobhe
amount of cosolvg1 i n 38% {m tIC{ ositjio wll(ﬁgéﬂd
upon proper t | B ‘ﬁdﬁ‘a%§3‘§ PUBTPI YR e%?l?f'f’ Rrgpe ffan fhe s 2pdy Am
receptor ago rugﬁd%n{ Z%m;nn&r@bgfﬁgérﬁdneﬁmhé efelﬂﬁ&r,. r@gﬁﬂlagénwidxﬁlmt&ed to ao
invention is s so). ubi i.n water. of apout |
o Ogr ans/ niEITRBHER PG b0 e Bt b LS s e o
in water so |Qng fdfm abmmssd a{b&d 6m@g/g§mndafmm&ferﬁmy M akbhd®! ©aABoUD 8D

adm ni stered in an acceptabl e vol une. For exag preferred dose
of about 400 W& 63TaHEo BpartisdaripecaspiiTed e Wﬂ@drﬁﬁnsefre%%neamuw

this vol une 'l% 1@)QQkQ{n%éhdlﬁé)ﬁau@rﬁﬁnBhﬁHz@thQmQHﬁPeop%ﬁéus or if the
phar maceutical conposition wl stored at ot her than room

t enperat ure (RT), ApAveaniaeieff this swention may kedideisgred arllipdntpdenseshy Girqugle the
COMPOST L1 0N GdcAGE 633 Gny Giffer AR bt 18 Mdn%%ét@nﬂgr}héri%@utﬁq 95%4, ﬁl' on
and/or to provide the'resulting pharmaceutical conposition wt

i nproved pr openysiiEsadaipistration being prsfeaed- sinape mhoshrrmtdths beJusegaing occurs in 60
propertiess P&é&n@?@r@é& | 03kt ol &%Hﬂéhé't&%lu?ﬁosfn@'o@cuksﬂ?( S0RLd edoBilor

i ncl ude CVT-3146 i ncl udem£ to about of CVT-3146.
It is preferrl# %nﬁawrw%fprﬁﬁb pui 39 secIperdess Pronsbophtmmw@r@ssrsmes

i nclude from aboutryof, t Eo%@éﬂh&%@mﬁbrp{:ﬁémg%ﬂm@@gd MO sRpfiaGlee TP ¥
fromabout 50 to 150 mcrogram; I'n order t(% I nprove

t hei r sol ubi | ey “stgls deseo reigiesgperalbete ¢ iagle quighyradmatessd desponie Sempaytic t hi s

30i nventi on Cﬁﬁbugﬁofaﬂggsmxé%%{l%& !op%ﬁmah%J‘E%P%'gﬁ%LseCQJEP9§t'e£éo&Bassa
including a methyl boronic acid F co-sol vent he hyl bor oni c

aci d i s adfeddeseondees plripivaisd Yo emexieaispesadiof Bme b fregamplesoniopssy.
solubility angasfag! f life. MBA increases the pH of the resulting
conposi tion. The solubility of CVI-3146 in a pharmaceuti cal

conposi tion i ncl udnagsmesef pivernr (BdisrobTyhagRoowd Gompusitipes, dEhet igm

decrease as t ifasRPRAS) Lnfbsifdd” HrQPS ;&@mﬂﬁomﬁmmﬁmﬁ5g%t1§&€mpwn&sh
CVT- 3146, an optiml MBA-containing conposition pH from about

to 10 with a pHhisinvamsiontvith atlessbongtiguid cotier thik logethes fererr solutionngrd susppisions
about 9.3 Rei nghphMsl RWRESTHAGHIng Eung)osa%& E‘o"?RQiB Aveh@orP LACHRERS el QBpe of
including from about 50 to about MBA. As an alternative
to “pharmaceutical compositions” so long as the powders are intended to be reconstituted by the
addition of a suitable liquid carrier prior to use. Examples of suitable liquid carriers include, but
are not limited to water, distilled water, de-ionized water, saline, buffer solutions, normal isotonic
saline solution, dextrose in water, and combinations thereof. Such pharmaceutical compositions
30  are generally suitable for injection.
The term “buffer solution” or “buffer” as used herein refers to a solution containing both a
weak acid and its conjugate weak base. The buffer solutions are used in pharmaceutical

compositions of this invention in order to resist pH changes. Non-limiting examples of useful



5 MBA, CVT-3146 can be conbined with a borate buffer solution.
Typically, a borate buffer solution will be conprised of an aqueous
solution of sodiumborate that is adjusted to the desired pH such as
a pH of 9.3 using an acid or a base. MBA contai ning pharnaceutica
conpositions can suffer from storage problens. Nanmely, MBA can cause
del am nati on when packaged in certain type | glass vessels. This In
probl em can We 207@BB&e by storing the MBA containi ng pREFHWEZEH62EE]
conpositions in plastic vessels or in nore resistant type | gl ass

vessel s. I f Am receptor agoni st containing pharnmaceuti cal
conposi tions daauishgidhs pr's's&m%@{hattcan@%uwdﬂ}m REfboflfs L@%Qamra gfr}ﬂ
alternative is to conbl ne receptor agonists wt py?ene

gl ycol (PG co- sofudapreptorpgenigngfiing inpmti@Qreprenred and then ﬂémrmﬁdﬁﬂdb ismomay

range froma

8% t o about %%6%@&%&0 I%Qa ﬁgrr{ﬁg@éﬁn erredlﬂv%%%a%%%ga/{ls gﬁ%géd
An al t er nat i Véer Hnpgating PWWE‘W’I%@SQIOMM!SmﬁE@n inclyiediupare oot lipRa!
wi Il have an

Pr ef er abl yj(,’j1 ttﬂféﬁ%\ﬁ/‘?ﬁdm}e rrr%(g)%(}ﬁﬁk%nm foﬁ%ﬂu&dl nglﬂj g%%gﬁqgér&\}aﬁﬁphave a
pH of from ahemelyss ﬁteramml*tl@swg Iwmthwwamwtlca?cmpn@wlébemre@lat
Any physi ol Ogbdﬁ@ielngerﬁ%gpgoﬂg ﬁxeﬁ%&%ﬁeﬂmr&% Ak ?mlﬁQ {mUs? i

conposi tion pHto the desi re ue can e use d1 tiona optl onal
i ngredi ents mepduzes. EDTA and di et hyl acet armi de coul d be enpl oyed in
t he conposition T LRRGS S
i nvention may i nta:?’béggéﬂgoﬁéo z(i)crh ‘°¥r%t?§d“§%| - oXl %a%cﬁgéosggﬁ%?}o%brﬂ% cfti‘m
hydr oxyani% olago(sgkea} in the pharmaceuficaj omppsitedng Jhe @FSOUW‘EUWGS;IGQ‘MOW
potent and sgj &g t hat
e Userul i nIrRe. SRR Shol M bt e A AUE RS (e SERERLAL

N- pyr azol e C(ﬁﬁﬁﬂ%ﬁ'ﬂg %w}q@oﬁqqgulfcg-,sm% includgybut are not hmtted to methylboromc
2005/ 082379PGH Ueg@Aak083 0 et BSER 0P pdRe iy 1&?@' i Th?gig&'%ﬁﬁfco'gé v in the

i ndependent |y sel ected fromthe roup consi

hal 0, NO2, CPBarmequtiaiepmposiion, W*N&Rﬂ@)@m Eei@rmzuchsgm-ty @@@NPWZ«O#Z
S02NR20COR22 11, &@gg}ﬁg&z E@ga o2 NR2000N( R252, N(R20) 2 NR20COR22,
NR20CO2R22, NR2000N( IﬁRZOC( NR20) NHR13, 5 COR', CO2R20,

CON( R20) 2, CONR2 05@2’@2?‘1 ANéS‘GEthI%@QMG@@R@?VEEUWU§GQWI@S
OC(0) R20, Q&IQ@'@MQ&%@ %ouﬁﬂ@%:%ﬁ%ﬂ) %ere@élmw%n%e%lsﬁ) ax&d

C2- 15 al kynyl, heterocycly , _and het eroar wher ei n
al kenyl, al k prpinistegsdyn W‘*‘PFéP Bwééva? @ﬁplre&mrahéqr@u@aafwsﬂ%qan ba@mr@stap@

optio na' |y subsddctddtabid viiuhb) For Sfnblet Qprgfeééﬁ%ge' otf h{‘fom tﬁ}O'nﬂggé?ﬁﬁ%ﬁ] by

selected fromthe group consisti n% NO2, heter ocyclfyl
aryl, het@roé[i‘wms“’tﬂd?s“ el of wyeroi ¢ ®V°1§F@'®‘°°rﬂm§ Hr admyirGYREOn PUSOSERIP |

SO2N( R20) 2, EQQ&QR%%@Q@NBZ@@Q@%& at%@@Nﬁ%%QQQM%QMm RbRad 2
NR20COR22, NR2 0212, 22 R2) 2, 2NR Cco\ ri e5NF/ ROR
CO2R20, CON( RIEional ingpgientssam pestdednintin SppmRsifion SiRRREIEERIRDLy of CVT-3146

OCONR20SO2R2 2 theXdrthobta6h anoPth B9 (He 02 SHENCSRE &{kdl ein
the opti onal t;tubstl t ut edanhet e(raoaryl asﬁggphgﬂ%c het e&oc¥§f . |
gancy:pnca

subst i t uent s EPEVEIFEIPEHss gh a8 imparp e ety ARd sterresIPEPPeTHIED ;

25  compositions of this invention that include CVT-3146 may include up to about 1

milligram/mL of CVT-3146. Itis preferred that pharmaceutical compositions including CVT-
3146 include from about 50 to about 250 micrograms/mL, and more preferably from about 50
to 150 micrograms/mL of CVT-3146,

In order to improve their solubility and storage prOperties', Aap receptor agonists of this

30 invention can be administered in a pharmaceutical composition including a methylboronic

acid (MBA) co-solvent. The methylboronic acid is added to the pharmaceutical composition
to improve agonist solubility and shelf life. MBA increases the pH of the resulting
composition. The solubility of CVT-3146 in a pharmaceutical composition including MBA

12



15 CF3, am no, nono- or di- allcylam no, alkyl or aryl or heteroaryl
am de, NCOR22, NR20S02R22, CQOR20, CO2R20, CON(R20)2, NR2000ON(R2) 2,
OC(0) R20, OC(0) N(R20)2, sR20, S(0)R22, s02R22, S2N(R252, CN, or OR';
R 5 and R6 are each individually selected fromH, and Cl-Cl15 al kyl
that is optionally substituted with fromlto 2 substituents

i ndependent | d fromthe group of halo, NO2, 20 |,
aryl, heterﬁor%%’l”&g—jg CN, OR20, SR', mR2)2, S(0)Re2, TSN

s02N(R2) 2, SO2NR2000R22, SCRNR20OCORR22, SCRNR200ON( R2) 2, N( R20) 2
NR20COR22, NR2OCOR2R22, NR20OON( R20) 2, NR20C( NR20) N11R23, COR"
CO2R20, CON( Ry @ dernRe SezRppositigReH depRe R ard SERmk DeEtRe vith CVT-3146,

CONR0S020222, kMBS N ICHRA P URR L onB SODY FE 206811 o

each opti onal substl tute eter oar heteroc
substit uent iagour84bping prpsir¢danda thOf %bmté)d bging momte@:rremls ravhksybr;ds ©F3,

am no, nonoal cjﬁﬁ‘i{:&m}ﬁ] ﬂmlug'n%h!nﬁ Xﬂ)@nmﬂ] R abéﬂt 5%' rﬁ% E&I\étﬁwéé\l%%gn five to

het er oaryl am de, R20S02R22, COR20,
NR2000N( R2D) Z\AB@G{@ 264 car@@(cgr)nmeﬂzéy@ a bgﬁz@uffS(sol)-M2 TyiS@iR22orate buffer

yarogen, - C1 18 gy o SEEEL TG0l ST ol MR EERTEIAED ©

aryl and het edegiegd pH Suohhﬁ?éﬁﬁfﬁhesmlak?qidOralbmnyl al l cynyl, aryl,
het erocycl yl S0 ad AVShEhAR Hidm ARk bHG: 8 20e..A0) %‘&&%ﬁé roble
ently set &

substituted with DSt tuent epen Cr&d f rom
the group of MNemely, MR&Zan mieeiebw@hgdWhempvkagemlatcetaoamlI,gla@ﬁ@;:seiﬁ:l\lhlm',

SD2NRR0CR T ERRES0 0 @ﬁ%?&@@@z@m@ﬁ%%%%ﬁéﬁbﬁwwm i
2000 F20) 2 et oo PG ot  siecera.

NR20S02R22, sozNRzo%beg ? DD Nthg')s]%‘E"hmacfmfa’ °°'%%\§§'%§13‘5‘5%2”§%‘W 3
000N( R20) 2 ariutigharp desivede e arpadiemativa lis e edmatinietAus wekphoe aganistamyth a papyitneand
heterocycl yl ubsbh) éé%@fvcﬁts"rﬂaloatn}ogﬂ%lii’@’us%ﬂhﬁ[ﬁigoﬁ:gs%ow:&ap cd) oy M5

al kyl, CF3, am no, nono- or dialkylam no or ar eroaryl
ami de, NOGR220 uNRZGR(2 Rolgme BijR2 GneeChRRR0S% @@N@RZ@) By Volume being more

preferred when using CVT-3146. An altemative to PG is polyethylene glycol - PEG. A
preferred PEG will have an average molecular weight of from about 200 to 400,
Preferably, the CVT-3146 composition including PG or PEG will have a pH of from about
6 toabout 8 with'a pH of about 7 being preferred. Any physiologically acceptable buffer capable
20 ofadjusting the composition pH to the desired value can be used. Additional optional ingredients
such as EDTA. and dimethylacetamide could be employed in the composition as well.
The pharmaceutical compositions of this invention may include one or more anti-oxidants
such as butylated hydroxyanisole (BHA).
A first class of compounds that are potent and selective agonists for the A;4 adenosine
25 receptor that are useful in the methods of this invention are 2-adenosine N-pyrazole

compounds having the formula;

NH,
—nN N7 I \
\ >,
Ry \ N
R
Rq !



5 NR2000MR20) 2, OC(0) R20, OC(0) N(R2)2, SR20, S(0)R22, SO02R22,
S2N(R20) 2, CN, and OR'; R 8 is selected fromthe group

consi sting of hydrogen, Cl.15 al kyl, 02-15 al kenyl, 02.15 al kynyl,
het erocyclyl, aryl, and heteroaryl, wherein the al kyl, alkenyl,
all cynyl, aryl, heterocyclyl, and heteroaryl substituents are
optlonally substltuted W th fron1|to 3 substituents independent

sel ected frdWP W& Bup consisting of halo, NO2, heterol FPW“’“&%&W,
heteroaryl, CF3, CN, OR20 , I 0 SR', N(R2)2, s(p)e, SO02R22,
SOZN(RZO)Z, SO2NR20C0OR22, SOZNRZOCOZRZZ, SO2NR2000N( R252, N(R252
NR20COR22, NR20032 RBgtein WR2QIHOHRIDNRZR,; NR29C( NR29) NHR23, COR',

TR GRS AT M A R O M e
wher ei n each opY,i sRE| NgRBR! iStOIRE] S0sREr SaMNRY),ASPLNRETORP 5 OMNREYT, K P,
oo ono- SRArCORRR OB NREDRY, M, Rl et

gccxag)zsz (ZJNRs O&w@ﬁt@g;ﬁﬁﬂﬁu(ﬂ@ﬂéﬁkmwmkb RNW&Q)@ION}}NS? Rd
I's, selecte
fromthe grou fg%@éﬁg é@ﬂé’%\&% f“‘igggb%rl)z* CONRE’ drredlanyl: Gpu pgomyl,

al | cynyl, hetle-,feﬂﬁyeﬂjdyiryl arrdyll.e:er@mt \Jﬂféieﬁll’tﬁﬁﬁlld(}, allbAGl Skyhyl, ARG, Akksbyiclyl and
al kenyl, allc nyI erocycl 20 heteroar%/sg substituents

are optional | §FeEhd f‘iﬁ‘PUP%‘EP R %‘ﬁ'"?@éﬁ ﬁlllqsnbtltﬁd f lﬂg 8%t} 1P JeHbsgtuents independently
i ndependent | yseratesbm thefgi@picbialstng oahamy, |alky1[TN09'hel@ﬂE)c)ﬂlyB|aJW haerb, CB| M)

| h | , 2 O |k pand. n
et or par yi10 " ORECSR, NG Cioioi, Yokl Bnl¥gon s onat e O nBOaR e
ﬁ' ryl czI |5 2 KRFACON(RE), NRY), NeyapR”, Wt@ﬂﬁz@?ﬂf{VtﬂNﬁfw NRE?FM"’)NHRZ
et er oar i » cyn erogyc 2
and 25 hgt er\(l)\g$é2@ C&}B q(ﬁq@%%cgﬁgﬁg%# Jﬁﬁlﬁdjlﬁé W%W@%ng f%ﬁﬁ
to 3 substi tL@O@Rﬂ“ﬁG&p})@ﬂ:@@{D@dQ}R@elmaC@eONszb{ThxhﬁbvﬁermmtKé’ |optxdﬁnnﬁ’ostiﬁfted
er oa

di al | |

AR T . O RO Rt S A RS WPt g )
t heI gr og pt:s 1(:) r‘tSlhsd:nuﬂng nidhoHr d@ilkﬁarﬁin&)ﬂkyl&ﬁ ﬁkyﬁdrmbteioﬁb?ﬁhﬁdemtbﬁ” Ao, and
ar sSupstitu 2

e NCR20) 2. ok R Oy o o Bt DO B Sl ST

hydr ogen, 30 W(Hﬁf”b@,rcméronmnot hydrogen then R2 is hydr ogen.

ffom the or oup_conantt Rngegricrghally ittt Ramol g i s1Bfabat §gpionally
s(0) e, S02R22substinnciNitifon? 1 Yo LEIBincRidRI ndenm%RZBB fromthe gr@R@f halo, NO,,

het er oar yl erein_ the r 1,0 Jtuents are
V0 5005) D893 PR VKo el oY Clp LR B s YR ﬁé%‘ SRR Bod o
ﬁ Isubst| tluentsozwwemﬂ’dmgumeehé’ctsgmz?m R gtzlé?té)(ggznzﬁ"cﬁm“
alo, ary 3 2 S RZ.
SN R20) 2, MB@F& ﬁﬁ%@%‘@@ﬂ% 553 zfg%t CONIR e t €T SAR
zca:'rlld arél ﬁgsm{’l"scelmf |$ngmf°b®5m’? ljwcsuahzfsomit e(d?(@))kﬁ b@d))@c}?dr)lkwmm CEx?d
an are i ndependen sel e romthe group .
o H 5 and CPCORGEIr AR FER CRICHY UM B csmal S BTRLPY uH e
ﬁa?: h opti enal opmblwlly summ&igxex;iﬁ h.'mnaztrllozl, Sikglp TIFQ neadihoy nﬁ:ﬂbﬁﬁ)}l'&lﬂi&dlaﬂdﬂaﬁmo
al o or CF3; is,sel rom.t 5 Q S Y
C2- 13 al kynyTlgylag]rlgl d‘F ehg?ter? ﬁ s{(ﬁg}g{r@l e%%aghzé C§F rﬁfﬁg(lﬁ -
?r yl, 1atnd getm;i%?@zi(f{z%)ub)s:(mmﬁf’e@cg)m{n;é")mn’? @@N’yﬁ@zaﬁsswzmz%)gj CW| &nBOR™;
rom 0 3 substituen nden | e r
consi sting of hal (&){ ‘Sasr"f te&ﬁ T eroRrYI e 5 %ﬁ%mﬁ?’ %m‘ér?ﬁ‘ybg:&ﬁ gﬁﬁ?’i"o(r“i‘af

het er oar yl andkwylyheterd@clslumnandl lmmaryl S?Vlﬂﬁtﬂ theeiyl, yilksn;l,h alidyiiyll tad] hiterbdyclyl
hal o, al ky,

CN
consi st ngb of a"ﬁﬁﬁ?%%%%&ésﬁgeﬁ ari%’“ﬁ’ll%ﬁ“ St%( i‘gmf}g%% tggf‘g’ﬁt'“f“{’)'ﬁr‘ﬂdﬂ?fédenﬂy
group consi stsekgedfrotd, th€rbumbk ydlo, NG, Reterdeycivih eyE iheterabridy ICF AN, @RS, SR,

NR™),, S(O)R?, SO;R%, SO;N(R™)2, SO,NRPCOR?, SO;NR?CO;R%, SO,NRPCONRD),,
N(R™); NR®COR%, NR®CO;R?, NR®CON(R™);, NRPC(NR¥®)NHR?, CORY, CO,R?,

4



20 consisting of halo, aryl, CF3, CN, 01220 and wherein each opti onal
aryl substituent is optionally substituted with halo, alkyl, CF3 CN,
and OR2 ; R8 is selected fromthe group consisting of hydrogen and
Cl1.8 alkyl; and R2 is selected fromhydrogen and C 4 al kyl . In
a still another related class of conpounds of this invention, R =
CH20H, R3 i sy§4e8pd:9 fromthe group consisting of CO2ZRIGyus b ib35638
and aryl that is optionally substituted with one 25 substltuent
selected fromthe group consisting of halo, C 1.3 alkyl and OR"; 1(7

2 5ot e ERRb RSt P Uil g, 80R

enbodi nent , RR((D)QCH@@C(Q)R’@ HrerCtON(RER hi&iO)tl‘Eﬂmfeicﬁ mthEtlnmdeter&B}dhEH and

D ettt B bR B BB kbl SR o vt

that aryl is a]pylmmnalalkylcsmtheteuiaawnwiﬂc:hcm’ém?mzlﬁz COR 1R daMRY S,

ey CFa or B Lot By PR S BRD BT SR TR Pah BB en Gy o or™

hyg r ;)gten ?nd 01. &'ad #eydcteﬂ frat theSgran:t doasiging ?f B)uhg&d Euts antylwc% R 2B, Cos
substituent se}ec ro Si s a
R A8 s oaaEh Elerb e enceng SR R MR b ety

al kyl; and R' amtﬂle&ﬂ)la@rbsﬁibmlmfeﬁt@m bﬁ!ﬁn@lly aubpriteedsithStoniIgo éubstiients independently
2005/ 082379PCT/ Uﬁé 04 02304 h

preferred enbSar Bopse §B Pﬁy@%@f@ﬂﬁy"ﬁﬁ’ hie‘agmb‘?le?&ngﬁl OR”,
sel ect ed fromskife y(RfE)p foi{a): t|3ﬁgR’6f hyarRden, SGNECORS, , SEMNRYRD,RE,

glr EI/Ier aglpgmsfe Pcruse 6$(&%$@u%&\gg Oéﬁnéjﬁﬁ%bg% 3%”?@5@ Phﬁile QBQE&R%HR”

-{9-[ (4S, 2R, 3ROBR) €G;R4% CON(R™);, CONR™SO,R?, NR¥SO,R®, SO,NR¥CO,R?, OCONR™SO,RZ,

Car boxy! xt 0. COHERSRUACH OB E i dodni T i R v gt S ed’
pyrazol yl ] pur ilmergarylla)ryi -and hetdnystelgbsytizadbry Doproha e ub3titdtedhivttl halo, NO, alkyl, CF;,
(4S, 2R 3R, 5R) ; 2-{6-

met hoxypheryppyrazo y ] t]r glu lelkﬁarém?/ Hhvlgr o H?%‘W%‘i“ﬂgfp%%%lf‘% AR SOR"GFBR™.

(4S, 2R, 3R, 5R) €®.R”, CON(RZO)z, NR*CON(R™),, OC(O)R™, OC(O)N(R™);, SR®, S(O)R?, SO;R,

{6-am no- 244- t en opyrazol yl | purin-9-y1)-5-(hydroxynet hyl)

oxol ane- 3, 4- d?éfﬁﬁr’p o

10(1-{9-[ (4S, 2R, 3R;1%R)ssxa;tam fd:hrh&dgmmyeoﬁm{tiﬂydfmrmﬂl&yWalk&m,z-z.ysla]wﬁyl,a

1m._ QSPFE Iélg: gR égk:ﬁ%ﬂaé aarl g0 %ﬂ'%ema he¥c|1r? &t !‘ﬁ))f(l,aﬂe%%; alkynyl, heterocyclyl, aryl, and

(hydr oxynetthy D@txroiralmu&n;utr}ts @re amcmaipmxbmm%dwm] [yotralz 1| 3esubstiiaitb mdspehdently
acid, (1- {9-
2R 3R 5R)-3, sk Jamdle Blorlymone ok SR AT e, pUP Lor 251 o7 Dtergand il Sl QiC e
yl | pyrazol - 4- alkg); SF;Nargli a‘tﬂﬂlbtyrbtmlz boxam de, (1-
(9-[(4S, 2R 3R 5R) -3 XV 5-
15( hydr oxynet hyDox%I génsEg ﬂi&B thengrﬁlg’ EPPfisting 0 F’} BQP‘&’ZB’(" ﬂlk‘if'ﬂ CN—‘eaPﬁWi
ar boxam de, 1-h§tg'ocyciyl aryl, and heteroaryl, wherem the alkyl, alkenyl, alkynyl, hctcrocyclyl aryl, and
L( 45, 2R SRS Rhé oy LMLKW Bpd MY IR RN PR ki s BALISRAY
(9-1(4S, 2R 3RS€FQ)ed$r0m—hdIth}bﬂ (mopﬁfs)r(iiamammy,mﬂ@mtIm}(mjlhete:e&}yl)aﬁ:]deﬁCN 0-Ci
?T ?SpFE o ngikgpmfga@ and hotdhdar Dt dnG R OR RSN RTEL DY 8 RER % I, A& isisting of
3, 4-di hydr oxy55‘3(dﬂldhcnstyrbr’ewhgvpm&l@ﬂbﬁa@-ayﬂ;ubﬁmms mupmmna’ﬂyﬁubyd@ted with halo,
pyrazol -4-y1) 2 t 2 m Y
{9-[(4S, 2R S-SN-S%: gR gg&ﬂ{/ﬁ”{)% Eélﬂrg\m% tﬂYL«Le%%{ l?s%?hydr%gén tgnq{ 1s hydr{)gen
(hydr oxyrrei%yp@k‘@*leaﬁ» Enynqydl@galrﬁlqncfbmhyﬁm@nyl | pyrazol - 4-yl)car bonyl ami
no] acetate, and mptyr e ¢l as ounds
that are potent an aH ?é&%?’g g %Or'ﬂpgltmds PEY s ‘ﬁ%%ﬁm’ gdésnngftﬁ{eﬁ ol o) o
consisting of Cias alkyl, halo CF;, CN, OR”, R2° S(O)R™, SO,RZ, SO;N(RZO)z, COR”,

CO;R?, -CONR'R?, aryl and heteroaryl wherein the alkyl, aryl and heteroaryl substituents are

15



wherein RI is -CH2OH, and - C(=0) NR5R6; R2 is selected fromthe
group consisting of hydrogen, Cl_15 alkyl, C2-15 al kenyl, C2-15

al I cynyl, heterocyclyl, aryl, and heteroaryl, wherein the alkyl,

al kenyl, allcynyl, aryl, heterocyclyl, 5 and heteroatyl substituents
are optionally substituted with from1 to 3 substituents

I ndependent I% selected fromthe group consisting of halo, NO2,
het er ocycl yl WO2P430823Fet er oaryl , CF3, CN, OR20 , SR', N( RQ@'}J§2004/002304
S(0) R22, 802R22 SO2N( R20) 2, SOZNRZOCI)RZZ, SOZNR20C02R22

SO2NR2000N( R20)2, N(R20) 2 NR20COR22, N122002R22, NR2000N( R20) 2, 2NR
Oc ( NR20) NHR2 3 ¢ptiG@ity, sulpGRRE OyithGRING R2) 2 LulGONRR BOSRARNINRROE) ZieR2the SOup

GO R20) 2’ andl MiPal T it SR ER L O S O IOTR i, cor,

het er ocycl yl €0BRY mrtClﬁéﬁR"’}zsnd)mh aptiaikal Ketesoaing tridtagtl @dstiwienthis byiboaally NOGRttuted
al kyl , CF3, am

no, .al k

het eroaryl am cfﬂlgakf\l%%ggl:ﬂ?\lhhg giuli&lgsyan&lﬁl ?indﬁ’ﬁ%w)y sei&%%moégigm"p of H
NR. 2000N( R252and@3(®5)m~l)mclwmlhlém&)l 2?1 sslﬁﬁ&pntS(ch@a?deno?gﬁﬂzﬂqsnmemthat is

2N( R252, b rom
ignsf sting of ‘#%?ﬂgé@%n@{éwﬁ% C'IckeiEI k(’,%se%gtegﬁ ﬁ‘yﬁm“*ifé‘“?‘%“g? éVﬁWl » G
het er ocycl yl , 1saalkyhyl, eayidanhétte'omﬁrylhe;euhm gkylrmpo yiGira, anﬁ:gerﬁﬁzl ,sutfsidéhts are
N(R20) 2, S(O
SCONRP00ON, ROD B RTB0 i EBOEHRLAT 3 BN P MRy e broup
NR20caa20) N H@SBine,l G2k, 1 W CFOON, mm And CNRROSACHZZrs! and ar)
NR20s02R2 20
o(0) 0CH2080) D RE S Sesshp N B, S oy ior o5y Bl from the

alicynyl, ar yBTOUMDMmgyfdlb/@Ibgenamddluhﬁﬂ@}‘ EﬁnwéelcstadbﬁdsmthugmmscoamamgofH Cis

optional Iy sum}h ahdi LS % Whekdh LI r%l suﬁsh u‘étla)t?t 1 LA8, ngﬁ §U§% ‘f’@h gf?éﬂkyl

selected fro e group conS|
het eroaryl , CR®stin@N; a@EOis, selSRé'd me(tmﬁ))@ COﬁE(Iiﬁ%Bﬁﬂ;‘ualkﬂﬁﬁa arymﬁé‘tl(dRQéia;

S OaN0ooe2, o AE e TSNS SRR D202, % e T 22
CON( R20) 2,15 cmmommmnhem&smmmmmwm ROGRERQS0ARAR group
CE( 0) R20, C( 02091%%“&%% Eb':i?o CB&Q’I@ QMrﬁz wq\)ere tl% aryl su V\,q)egltuent is op xona(ﬁ? substttutled

het er oaryl ,
w1th from 1 to 2 substituents independently selected from the group consisting ofhalo, C;.4 alkyl,

CF; and OR®; R'is selected from the group consisting of hydrogen, Ci.3 alkyl and ary), where the
alkyl and aryl substituents are optionally substituted with one substituent selected from the group
20 consisting of halo, aryl, CF3, CN, OR* and wherein each optional aryl substituent is optionally
substituted with halo, alkyl, CF; CN, and OR™ ; R® is selected from the group consisting of
hydrogen and C, g alkyl; and R is selected from hydrogen and C, 4 alkyl.
In a still another related class of compounds of this invention, R’ = CH,OH; R* is selected
from the group consisting Of‘COZRZO, -CONR'R?, and aryl that is optionally substituted with one
25 substituent selected from the group consisting of halo, C ;.3 alkyl and OR*; R7is selected from of
Eydrogcn, and C, ;3 alkyl; R%is hydrogen; and R?" is selected from hydrogen and C, .4 alkyl. In this
preferred embodiment, R? is most preferably selected from —CO,Et and —CONHEX.
In yet another related class of compounds, R' =-CONHEL, R? is selected from the group
consisting of CO,R?, -CONR'R®, and aryl in that aryl is optionally substituted with from 1 to 2
30 substituents independently selected from the group consisting ofhalo, C | alkyl, CF; or OR?; R’
is selected from the group consisting of hydrogen, and Cj.galkyl that is optionally substituted with
one substituent selected from the group consisting of halo, CF3, CN or OR?; R¥is selected from
the group consisting of hydrogen and C,.; atkyl; and R% is selected from the group consisting of
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WO 2005/ 082379PCT/ US2004/ 002304 and heterocyclyl substituent is

optionally substituted with halo, NO2, alkyl, CF3, am no, nobno- or

di - al kyl am no, al kyl or aryl or heteroaryl am de, NCOR22,

NR20S02R22, COR', CO2R20

, CON(R20) 2, NR200ON(R20) 2, OC(0) R20, OC(0) N(R20)2, SRN, S(0)R22,

S0212. 22, 5%{3'%%%}3%&9 CN, or ORN ; 5R5 and R6 are each hé’iﬂ?'ﬁﬁ%sby
W't ¥r i i d

H Cl1-15 al ky oml| to 2 substituents |ndependen
fromthe group consisting of hal o, NC2, heterocyclyl, aryI

AT C T W T LR i o T
NR20COR22, NR2QiefRiRg 2e RERHORONHRD)uR , coNRBAICL NI} INHRRS C,_¢ 0dNe FOPIRD2eferably
Nes-2,-.22, CORN Q SO2NR20 R22, OCONR20SC2R22, 10
OC( 0) R2 C(O) mé%;:%ﬂp“péﬂﬁ‘s&dﬁywﬁﬁnﬂﬂ wH&ei n each opt i onal
heteroaryl, aryl, spedfinetmremyeinid arssthsted &Mﬁahylanaqgs;zmal,skiwd,
substitut ed w th hal o

S or] oo g aahmxyérﬂlaip i Pyt s tep -2 NOORBSe-4 R DSlERD2.

CORN, CO2R20 (48,2R,3R,5R)-2- {6-amino-2- ds -(4-chlorophen )p azol l%punn 9-yl1}-5-
1

. CON(R20) 2, NR2000RN k252 SR20,” S(0) R22,
SO2R22, SO2N( dpsymedylio i‘ﬂ“ 0’1@0%5 é@cﬁf’éﬂ)?i“oﬁ%the gr oup

consi sting of niethm@iahéh@)@&alsmbl puﬁR—QJyﬁ ﬁ{hk@%wthﬁ%z&%n@i Acmau t4s 2R 3R,5R)-2-

het |yl

A kyny! het elGEyERIE ?%wgprm%wewwy?wgatsgwirweﬁ@yg ) ofp ghe 34-to,
opti onal | yiesulpstd- mmmsmmrs delﬁyakokyisqmamiubaﬁyl)bmtzs 1i- stdﬁme;mmt ly
sel ected from hal o, i al k | am no or aryl or

|
het er oar vyl anﬁﬁ@“ﬁzﬁﬂq'ylb%diet%a%wm ?%?Rs@rﬂf" H‘éifdé?"é’éryl and

20R22 is a menher oxﬁ@ét}@gmshnfzﬁﬁm ﬁrhmo@haggugﬁm@lesuaﬂﬁxﬂi‘c aQa (3-59-
al kyl ,C2.is het ero

|
et or oaryl - e BRARSRE ARy PP RIS Y P BB Yipmap
and het eroar ylyl)mtme&uy&%&aaﬁ@ Q@PbBi[@PaR 3K, SR}lbﬁid{hS;d%b@ds with from1 to

3 substituents i ndependen Iy ect ed fro hal o, nono-,_ or
di al kyl ami Ho, }H'PTQW“E‘)%}P%%%“' S T EPRYERS TY Bkt Y&N‘“W@iboﬁma‘i’q Lyt

CF3, and het eI[(@s,aRJameaB mdmydmk}en(ﬂ?dmm{aﬂ?mﬁolam y1]$-4ﬂ11nd84nd Sylhbyrabhe
pyrazole ring,s

2005/ 082379Pc1‘7‘=t‘Jég’%‘tiﬁl?ﬂc‘e gg%g%r f‘&g%ﬁgﬁ?e“ @B!ﬁ*b%‘ﬁ ﬁdhifd?xg'@?‘@él"éﬂa%%ll'é'ne of

the fol | owi NG am@bRHnaSy} pyrazol-4-yl)-N-(cyclopentylmethyl)carboxamide, (1-{9-[(4S,2R, 3R,5R)-
3,4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-yl } pyrazol-4-yl)-N-{ (4-

20  chlorophenyl)methyljcarboxamide, Ethyl 2-[(1-{9-[(4S,2R, 3R,5R)-3,4-dihydroxy-5-
(hydroxymethyl)oxolan-2-yl}-6-aminopurin-2-yl} pyrazol-4-yl)carbonylaminoJacetate, and
mixtures thereof.

A second class of compounds that are potent and selective agonists for the Aja
adenosine receptor that are useful in the methods of this invention are 2-adenosine C-pyrazole

25  compounds having the following formula:



then it is preferred that Rl is -CH2OH, R2 is selected fromthe group
consi sting of hydrogen, Cl1-8 5 al kyl wherein the alkyl is optionally
substituted with one substituent independently selected fromthe
group consisting of aryl, CF3, CN, and wherein each optional aryl
substituent is optionally substituted with halo, alkyl, CF3 or CN;
and R3 and |l e are each independently selected fromthe group

consi sti ng oWoRYWHOB§eh, nethyl and nore preferably, R3 aowuRbossesos
each hydrogen. When the conpound of this invention has the foll ow ng
formulas: H2 IRLI\LN, -; OH-0- H10 then it is preferred that Rl is
-CH2OH, R2 is selected fromthe group cog%%sting of hydrogen, and Cl4
al kyl optionally, substituted by phenyl re preferably, R2 is

sel ected from benzyl and pentyl; R3 is ect
consi sting of hydrogen, Cl1.6 al kyl Rar I e
substituents are optionally subsﬁf’ ‘fyom1l to 2 substituents
i ndependently 15 sel ected R S rou onsttlng of halo, aryl,

CF3, CN, and wherein each option aryl suq§t|tuent is optionally
substituted with hal o, alkyl, 3 & CN\R o2 is selected fromthe
group consisting of hydrogen and C14 alky ~Napek nore preferably, R4
is selected from hydrogen and nethyl. A nnre¢spgﬁqf|c cl ass of
conmpounds is selected fromthe group conS|st|ﬁgiof 20

(4S, 2R, 3R, 5R) - 2-

(6-am no-241- p §§QB | 4D ©-y1)-5- (hydroxynmet hyDoxol ane3,
4-diol, (4S, 2%8%%¥§R¥ %2$%ék Hi ehtylpyrazol 4-yl)purin-9yl]-5-
(hydr oxyr net hy Dox R’ aneele@ted fidinghg group consisting of hydrogen, C; 15 alkyl, Cz.i5 alkenyl, Cy.s

(4S, 2R, 3R, 5R) - |
b005, 053570 PoPFCEL R PSRsL: %EE‘%‘J"%% ﬁ’é?f‘“o‘g%‘é% Attt ‘I‘cﬁ‘&g‘%‘ i o Ol
(4S, 2R, 3R, 5R) aithe@aryhsubrtitu@atf dre optionally substituted with from Ito 3 substituents independently

(et hyl et hyl ) Ryde i re/drd B brs it ofhbvo &ML AT el 358), 28 e, &)

ol , (4S, 2R 3R

(6-arinno- 2415R%- p}'{@ﬁw,pr%@mﬁ,pmﬁﬂ BOMRTe.i NS@NRICOR?, SO;NR”CO;R”
-5- (hydr oxyne Qﬁﬁk n 2\ 22 \yp20 2 20

(4S, 2R 3R 5R) - SOARTA %ﬁf} By Benatt y Dy CONR 0 G N
}-5-. 5(hydr of@?ﬁcet@@ﬂR)z Q@Nah%z, QONRd’B@iR, ,NR¥SO,R* SOzNRmCOzRZZ OCONR"’so

E ﬁ?arzgxi’se?ﬁg/ %(é)?aﬁ(gecg@(iﬁ ché’(Pﬁ?“’ lantfbé‘d)l@(lﬁm)ﬂm? wMel ém gach optional heteroaryl, aryl
(4S, 2R, 3R, 5R) aihggrogyrivhenbaihieneotiovally supbtitytedariti hald;NO,, alkyl, CF, amino, mono- or
yl]purin-9-yl IO I 22 \rp0 2 20
T, }11251%1'2%91 &ﬁiéygzo&ﬁ}éh oP AL BRG ik, MR, NR¥SO,R2, CORY, COR,
decyl pyr azol - ZOYIR’PuNRACONGRLS:, OC(OWMEr @RIy s808 (@R, SORPHSONR™),, CN
(45, 2R, 3R 5R); ,]20 % 6-
am no- 241-(cycl o %exylnethyppyrazol 4-yl ] purin-9-y11-5-(hydroxynet hypo
xol ane- 3, 45di ol , R} R* are individually selected from the group consisting of hydrogen, C,.5 alkyl, Cs.s

'1}0( gS ?ﬁygﬁoigﬁc ynggwﬁa %ﬁ{cg?c%:?y] PR GLENhA PRS2, Ry D YR sR
(4S, 2R, 3R, 5R) Ng@ )6 SENRASBREISELIR™),, SO,NR®CORZ, SozNRmCOzRH SO,NR™CON(R™),,

cycl ohexyl pr og g@z‘@oﬁ WRERA, R Rr¥ébNGR IHHE LRI QRANGs R

-diol, (48, 2R
(6- am no- 241- @QN&%/?% oHROB SRR PR EORC SOMRPGPIRAL DEWYRLER?, OCO)RZ,

(hydr oxymephy @R’)ﬁ@bﬁﬂﬁ:(@)ﬁg Qﬁd%COI@(ﬁd')z QAR @‘leﬁ Qﬁ(e%%k%& arélll?'%roc%l})f and

useful and potent and sel éctive agonlsts
receptor is Cherroan gabsgfuerts are optionally subst:tuted wnh from 1 to 3 substituents individually

pur 2. 31 1 bgrAeol R A DA Wi ol nas ik PR

N HR , N(R )z, S(O)R O:R”,  SON(R™),, sozNR COR SO,NR*CO,R%,
SO;NRPCON(R™)2, NR™): NR®COR?, NR®CO,R*?, NRPCON(R®);, NR®C(NR™NHR?,

25 COR™, COR™, CON(R™),, CONR™S0O,R™ NR®°S0,R%, SO,NR®CO,R*, OCONR¥SO,R%,
OC(O)R™, C(O)OCH,0C(O)R™, and OCON(R™); and wherein each optional heteroaryl, aryl,
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fromthe group
in the alkyl, and aryl




N Anot her preferred conpound that is useful as a selective
A2A- adenosi ne receptor agonist 20 with a short duration of action is
a conpound of the fornmula: NH, CVT-3033 WO

2005/ 082379PCT/ US2004/ 002304 CVT-3033 is particularly useful as an
adj uvant in cardiol ogical inmaging. The first and second cl asses

of corrpoundsg'?}%@%og%%ged above are described in nore det ﬂ:lr/Ulsﬂlg}Tbg 04

Pat ent Nos. and 6,214,807, the specification oOf €eac
whi ch is incorporated herein by reference 5The foI I OWI ng definitions

apply to ter ”Encﬁneter cqyls %st%cnt 15 optipn Ily .!;_'%st%t ith 19@2, 1 CPalaonem%Eo-lop
alo FRAt- TS, ChlC FPuor ™

conbi nati on neans oro I
bromo (Br), i delcalk@lawuo, nydm)ay)ﬂ br Ixe;érezrssl Anodd, NE bl}ﬂl“’sazﬂ 2, qoRB] o8P,

conbi nat i on moanek e FANoR PO O SRR PR

preferably IteorQB’; carbon atons (unless specifically defi ned) It is
a straight chal n Kk I ebranc ed .al I Ik Pr .

strai ght or branch sdgal Ry PegPot pe W(‘:&é%ll aﬁhicﬁagfﬁf?@'rln%- 1%,"1?'0 Pe 2 ulitiens
preferably 1 nrcdq&ndeeumlcnm Eorpmetremiabﬂlsystrﬂg-ﬁhakyNDz,rMﬁErecyprEffrﬁrlﬁb}Oyfy]lEIl‘I;,
and nost pref ¥ TvO % b b 0D Y b,
i sopropyl , t%klaWRto buty %‘ SEIRIE %BI’I}III@‘ gsﬁim P ’§W&%{ g
used herein tGOﬁP@z&E@M "Dzhﬁ(lé‘bzrbﬁi yrar’t hat GO@PRWRZ‘]@OMR)Z% 2 GRS R OWHR S,
i mredi ately a%\ﬁ@n grRefr Ebﬁﬁzy, %bngﬁ %yél{g%g&as d@lgg gég}e%gbgﬁmw Zﬁ‘éz

bi cyclic or trlcy rrng systens o

menbers pefo r|0%O)@%6(D)@§WD®’?,@W®CONWI)@Qmhgfbm ezcyobumhﬂmytbrparyl aryl,
adamantyl and t a n_or

br anched ar ky Pt s biny SmGod SietRey Beilorudr TR JuPh gong e
portion. The st-raliyiphtinos Alkyinor20yl ar hiteramghesidg INGOR Y INRITS G,k aC ORE, heo, RAY

any avail abl e e

el ude,  but - SENECE R ERERSE S G ORI U SEIRERVRS: Rt o
2- et hyl cycl opr ©RYE pentyl . A substi tut ed al kyI is a strai ght char n

al kyl , bra hed al I evi

i ndependen y subslt@(fS S%}QG&Edny ?Il % cg% %3% ’saH‘BP{EILt’E} b‘F aloaph,
hydr oxy, al komyteroebICIvylatyhrami hewrdagyl suhbrhmrliyelalkyabikgdys arlkj?r@hyétgro@ciyll, mﬂyand
ar yl oxy, het etht?r PSHB’S’U?UC are Pﬁmgﬁltyls%nﬁutey Iﬂ}lr)l gr'om 1? 3 suhstft% tlsl g]di:%t;ncﬁsnﬂy

wi th al kyl, eteroary rouaps
substi t ut ed vmstltpt@}IﬁoyrI halogaligh, mdm{ c&rd(aﬂny},zhnmrallh»eb:enmmtepdarygﬁmu@SN 0-Cy.

am nosul f onyl noNO- N, N-di -substituted with al kyl,
aryl or heter 69%58&0‘&1 g hetﬁ?w fonyl am no; aryl sul fonyl am no,

het er oar yl ul f onyl & sraonenanleks;leaaimmmw groupansiging bLGy by, CagbiRenyl, Coi5
het eroaryl car QII&XJ!,%@IeIBchly?, rarle,di Ilrekegﬁi’yl, wherein the alkyl, alkenyl, alkynyl, heterocyclyl,
aryl, and heteroary] substituents are optionally substituted with from 1 to 3 substituents
independently selected from halo, alkyl, mono- or dialkylamino, alkyl or aryl or heteroaryl
amide, CN, O-C\ alkyl, CF3, and heteroaryl wherein, when R' = CH,OH, R is H, R* is H,
25  the pyrazole ring is attached through C*, and R? is not H.



30" Al kenyl ™ - alone or in conbination neans a straight, branched, or
cyclic hydrocarbon containing 2-20, preferably 2-17, nore preferably
2-10, even nore preferably 2-8, nost preferably 2-4, carbon atons and
at | east one, preferably 1-3, nore preferably 1-2, nost preferably
one, carbon to carbon double bond. In the case of a cycl oal kyl group,
conjugation\i%zg};)[%ﬁ han one WO 2005/082379PCT/U82004/0823g4 carb

to carbon dolBPE8 is not such as to confer aromaticf ﬁm’ﬂ%ﬁ“
ring. Carbon to carbon doubl e bonds may be either contalned within a
cycl oal kyl portion, with the exception of cyclopropyl, or within a
straight chain or branched portion. Exanples of al kenyl groups

i ncl ude et henyl, [ xenyl ,

cycl ohexenyl al kyl ?@%gﬁ%émqo}@gp&X&gﬁ'g&l&&%&?ﬁe@ " g}éf&lrrﬁ{ih‘él s the

strai ght chain al kenyl, branched al kenyl or cycloalkenyl group
defined previously, inggpenderftizy substituted mnt@ 1 23 groups or

substituents of hal o, hydroxy; xy, al kylfghi o al Nfinyl,

al kyl sul fonyl, acyl oxy, X het er oar yl oxy== nin 0] tNenal |y
nmono- or di-substitutgd th alkyl aryl or te g ups,
am di no, urea optio ubg d with glkyT aryk eroaryl or
het er ocycl yl groud%% am nggul T pptionally N-mono-* N-d| 10

substituted with alkyl, aryl or heyffbaryl groups, % OH
al kyl sul f onyl am no, arysul fonyl am no, heteroarylsulfonylaﬂ?no
al kyl car bonyl am no, aryl carbonyl am no, heteroaryl carbonyl am no,

car boxy, al kcxxgndiaf]h@fe:yéd thaARY/is OB LA, R6EW1ectethﬁEm§f0Mb eonyisiaiz o OMlogedC, 5

conpound. By B Spschety sl i off sHisiien oSt gspess fom
br anched hydrtb«:aﬁdpcuanmng of any1NQF; 1aN, Zmaﬁ)heraﬂ edch bﬁimhad aBA Jubstitild 8 optionally

PEr bon_at ore SanESR e R AnBLEES TR dna%e iadf¥ai o lebensaing et om te
carbon tri pl egrdp mohms&@amkcmgeﬁfm@m oyimycke [Gefordily, R aed Ride: athyaywgen.

propynyl, butynyl A substituted. al k refers to the
strai ght chain al E@nyﬁhe mprﬁ’f‘"?i éﬂgﬁm‘éﬁ“ﬂm?ﬁ’ g’fnf’wgéﬂ%‘i"%l@? ousl y,
i ndependently substituted with 1 to 3 gr or substituents of halo,

hydr oxy, al koxy, alkylthio, alkylsw@,fin
aryl oxy, heteroaryl oxy, am no optignal
al kyl, aryl or heteroaryl groups, ey
substituted with al kyl, aryl, eterocycl yl groups,

am nosul f onyl optlonally N—nnno- ON=T hﬁh gstituted with alkyl,

aryl or heteroaryl groups, alkylsulforR ani M9, omryl sul f onyl ani no,
heteroarylsulfonylanlno aIIcylcarbonylaninoOHaryIcarbonyIanlno
heteroaryl%arbonylanlno or the like attached at any avail abl e poi nt
to 25 producehénidt @bfe@edqmblundnzorl R*is seie%&eh%m@lelgﬂﬂy bons&ﬁi‘g%?ﬁydwge@and
group -R-CR é;? Eﬁ L or suQstltuted ower
SRy TR R o R SR DY P iR B b eted Fomaent and
al kyl, s UbSt ' ]ietheFP ¥s @M&:Eedc’ﬂoka}{he gr&(ﬁ:)bbnmsﬂ:ﬁg’dt h cﬁéﬁéﬁtﬂ E hlkﬁ ChrﬁrM'letem the alkyl,
het aryl or sug ed het ar%/m g@ c\'()\é yl"
refers to a I‘-ﬁt‘i‘“’(ﬁ’mdf\’i 8 SF‘?SPE‘“ fm&f ky? 2 65“’5%% i“f“iPF@d““Y
| ovvler 30a:1ky| seieaéd fram hbedgr&gﬁmnslktmw hatb, ka1, CEM OB hﬁmﬁﬁmb emropﬁbﬁsvﬁryi
acy ary itute tar, t ut et ar as

GoTi ned el ontEethehcp %@iﬁ}‘bf“‘ai??&%@aw ﬁ@@ﬁgﬁbb AR ST
al kyl , subst idonsistidg bftweroganl doyl IC).s Aoy, and Mbiglpref@ats RF tsltEleﬁediﬁ'Mh hydrogen and
ar al kyl , substlt ted arallcyl, heteroallcyl, heteroarylallcyl,

cycIoaIkyI, Y2005/ 082379PCT/ US2004/ 002304 subst i t ut ed cycIoaIkyI,
cycl ohet er oal kyI Actorsgpbaifid dlass eﬁ;omy@inmehe&rcﬁaﬁkm Itheegsougeéﬂsﬂﬁﬁk of

Al kyl t hi rou 0
subs%ll t ut g%l I g%}gf? R SI{)hf {9 ammg 2- [?§énzylpy(r z)o - -yl punn-9 y?} 5- &V\groxymethyl)oxolane—
3,4-diol, (48,2R,3R, 5R)-2-[6-amino-2-(1-pentylpyrazol-4-yl)purin-9yl]-5-
(hydroxymethyl)oxolane-3,4-diol, (4S,2R,3R,5R)-2-[6-amino-2-(1-methylpyrazol-4-yl)purin-

yl sul fonyl, acyl oxy, 20
noy or di-substituted with
a optionally

20



al kyl, aryl, substituted aryl, aral kyl or substituted aral kyl as
defined herein. "Acyl" denotes groups -C(0)R, where R is
hydr ogen, |ower al kyl substituted |ower alkyl, 5aryl, substituted
aryl and the like as defined herein. "Atyl oxy" denotes groups
-0Ar, where Ar is an aryl, substituted aryl, heteroaryl, or

substltuted 85 4 group as defined hereln L0,
denotes the g?%ug%ﬁk% where Rand R may i ndependently by ydﬂ%%gﬁ,

| ower al kyl, substituted | ower al kyl, aryl, substituted aryI

e o o o RS S5 S RS B B T enent

by hydrogen, [matietettal)fyazol-Suilymitin-out}edd hydrmmeaylb@xbl,anea},yhm] SRR IRISRY-2d

Sreﬁloi 62 e: ﬁreyl:] SUbsamenﬁﬁ@@%ﬁaZﬁg"f H ]:ﬂllfig*géﬂ?ﬁ hﬁ%yng%ﬁiﬂx?é%ﬁﬁ-dml,
substituted 5t"‘3Wﬂ3F35F@52L{6 adtfinyoh2-{ aﬂbﬁﬁwmu&ﬂﬁbyﬁfw,yl bnetnawj 5. and
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5 amno optionally nono- or di-substituted with alkyl, aryl or

het eroaryl groups, am dino, urea optionally substituted wth al kyl,
aryl, heteroaryl or heterocyclyl groups, am nosul fonyl optionally
N-nono- or N, N-di-substituted with alkyl, aryl or heteroaryl groups,
al kyl sul fonyl am no, atyl sul fonyl am no, heteroaryl sul fonyl am no,

al | cyl car bHé%/I am no ar yl carbonyl am no, heteroaryl car bonél am no, or
the Iike. QWP s al so i ntended to include oxidi zBHTESHPHI2
10 as sul finyl, sulfonyl and N-oxide of a tertiary ring nitrogen. A
carbon or nitrogen atomis the point of attachnment of the heteroaryl
ring structur@Boet it ﬁaaicuarlgt@fnﬂmaaradjmi ia cardiniggics nhgtr@i ned. Exanpl es
of heteroaryl groups ridi r|d Zi,n
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het erocyche, hetar ut;l Em? i na }.
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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 of more than one
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atons. "Substituted cycloalkyl" refers to a cycl oal kyl group
conprising one or nore substituents 15 wth, e.g., halogen, |ower
al kyl, substituted | ower al kyl, al koxy, al kylthio, acetylene, aryl,
aryl oxy, heterocycle, substituted heterocycle, hetaryl, substituted
hetaryl, nitro, cyano, thiol, sulfam do and the |ike.

" Cycl ohet er gghkyk/ossRf ers to a cycl oal kyl group wher ei np@Rgs0d1/068R6.£
of the ring carbon atons is replaced with a heteroatom(e.g., N, O,

or P). 20Substituted cycloheteroallcyl refers to a cycloheteroallcyl
group as hereij ains .one.or

n hst it
as hal ogen, K {‘,rhgp ﬁ) cfnil(mrr dou g\%n'd &such as toa ?olnfer ztr?rpla % tgé{-xéatsnng Hargoﬁd casbgn

ene,
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al kyl, | ower ﬁdahmsy mc&b&gﬂbﬁtllystﬂbsntaedaﬁw lemzagro@gnnobst:mmtdmfhalo,axydtmyyallkoxy,
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netaryl, subst e REml S SR B o8 PR S
i ke. "AlKkyl e;\,sﬁtsoheﬂeﬁmalldyyh ] gehaeioas! grblips Qnidin, uick optohdlyestisimnal kyth
where Ris a | pwer Kyl 30 . or substituted | r al kyl . .
0ol onet er oal e g et g b BB GBS et v gpone- or Nav
substituted wsubktitgtedywithalllgyjednyl droveefoasd lgydups, latkyisdlfoalkoiny, aglskiohildrhing,
am no, am do, ,carbgx acety drox l., aryl,.aryl oxy, .
et or bcycl o WPR PR ShSETrEbeing: dy e tlnict: IEe Heengpino
nitro, cyano, carfuxglajkogythibenyl, dq'ioam}irbbimé, Hetetoerylox)dfdbonyl, or the like attached at any
2005/ 082379PCT/ 3%3004400 3104 T%gl I ass of conpounds identified
above can be PPEFATRY BLTEUEIAS (ﬁcf’lﬂpoélé enes 1-4. Conpounds havi ng

t he general for rrul“audyh&i’c-aalbnbaumoemamtﬂﬂ n&sns s btavgntdrbraﬁ@mmoaa:bosmamg

i.ppr opr :Satqg’ Irrsggprﬂgff?rfc‘ﬁ}f 53?’1’19‘%3 g C{:aglry%yqu;?e‘%f?%’logf f Og'%g?‘loﬁ&gfﬁ&??aéﬁdm’
MeOH at 80C ( bbi_ncmefozreborﬂimmg al least@iegireferytty one, Cld6R to (:a'kﬁﬂ&)lplSlﬁbngiBﬁﬁ)anes of
FATCNRPI I SRR A T M
car boxyl i ¢ acisehight dhainBlkggtor branched alkenyl defined previously, independently substituted with 1 to
3 groups or substituents of halo, hydroxy, alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, acyloxy,
20 aryloxy, heteroaryloxy, amino optionally mono- or di-substituted with alkyl, aryl or hetercaryl
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,
allcylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,  alkylcarbonylamino,
arylcarbonylamino, heteroarylcarbonylamino, or the like attached at any available point to

25 produce a stable compound.

“Alky] alkenyl” refers to a gronp -R-CR’=CR™ R"", where R is lower alkyl, or
substituted lower alkyl, R’, R, R”" may independently be hydrogen, halogen, lower alkyl,
substituted lower alkyl, acyl, aryl, substituted aryl, hetaryl, or substituted hetaryl as defined below.

“Alkyl alkyny]” refers to a groups -RCOCR' where R is lower alky! or substituted lower
30 alkyl, R’ is hydrogen, lower alkyl, substituted lower alkyl, acyl, aryl, substituted aryl, hetaryl, or
substituted hetaryl as defined below.

“Alkoxy"” denotes the group -OR, where R is lower alkyl, substituted lower alkyl, acyl,
aryl, substituted aryl, aralkyl, substituted aralkyl, heteroalkyl, heteroarylalkyl, cycloatkyl,

23



to on structurally simlar conpounds using potassium pernmanganate or
pyri di ni um chl orochromate (M Hudlicky, (1990) Oxidations in Organic
Chem stry, ACS Monographs, Anerican Chem cal Society, Wshington D.
C.). Reaction of a primary or secondary am ne having the fornul a
HNR6R7, and corrpound | TI using DCC (M Fujino et al., Chem Pharm

Bul I . (1974) 1857) PyBOP (J. Martinez et al., J. Med. Chem
(1988) 28, I%G/ZPP §R3ByBrop” WO 2005/ 082379PCT/ US2004/ 00PESHUS004/00844 ¢ ¢
et al. Tetrahedron, (1991), 32, 1967) coupling conditions can afford
conpound 1V. Schene 2. Oorrpound V can be prepared as shown in Schene
2. The Tri TBORStksrdysiealkyeydotBteraltylbe Sdi;ﬁlaied\adlowerbalmgd defnedonpound

2 with TBDMSCI and KOk Jao(?es 2 SfRO|S R%eljghqglgxlvé/ 3 s%snmlSlowe
AT sl g3 Bk 8 eh

et hyl ester using actio
the fornul a 141NR@RT Sulah@tw@nb@@ﬁdl Msubstlttr@d @ﬂ@t éMeﬁFQﬂj Heren. et aI :

%Sm CEQ?{ m( ]Sglsl) “%%fl‘gd%g%gf)g%%ws @%ﬁ) whe?%’i@g&dg%gen, Wc{' arll'?ﬁ%ug ¥mt§d io\?;%"r%l}cyl

(1991), 325 1@@rypbssiousl and gndtbeiikietss dafiseddmreiraf f or d corrpound V. V\D
2005/ 082379PCT/ wzﬂ%@xgog%g%%ép%gﬁﬁf Ivﬁ]er%y th%ns aréi ubstl t@agpg groaryl or

illustrated in Sche y avai oSt
converted to wuhsitytedlatweat go® adefpedhharans| y descri bed (M J. Robins $

and B. Uznanski, . 1 26

prepared by foll ov(:n‘ﬁﬁgmt %en%gﬁ%?&ﬂ’% prhgr(gzg dure "By sd[c%qg'nvgﬁ%ﬁg“ -Pyer
F. Cerster, Ak subsGtuted lovemdlkil, &yl, RbBitwied ardy ptandBymtsiiatiuged 4R 2@ Yined
was conver‘gedlaetmg)ﬂ&ggﬁound 9.in two steps as previously described (V.
Nair et al ‘Chem, (1988), 53, 3051-3057). Conpound 1 was
obt ai ned by reactf mamymmsthw@dﬁ@w Whrraitnmmmwiﬂiebandmlhwﬂmg&l,

80C. Condensafi.gn i 10XYGa I d
in a mxture of g}Alk?]—f a%gagg%&eé%%h@ %)u(rg‘?)t utcec'i-}{ %&w&b%s{megﬂgarﬁ LERYEP
2005/ 082379P(Fr620041002304 conpound 10. Heating conpound 10 in
excess met hyl am nec%gng'%l%tegW&B%(%}OR,SW%Q%%Eﬁydrogen, lower alkyl, substituted

15 lower alkyl, aryl, substituted aryl, hetaryl, and substituted hetaryl as defined herein.

“Aryl” - alone or in combination means pheny! or naphthyl optionally carbocyclic 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

20 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 witﬁ élkyl, 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,

25 e.g.,halogen, lower aikyl, lower alkoxy, alkylthio, acetylene, amino, amido, carboxyl, 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., naphthpyridyl,
quinoxalyl, quinolinyl, indolizinyl or benzo{b]thienyl) and having at least one hetero atom, such

30 asN, O or S, within the ring, which can optionally be unsubstituted or substituted with, e.g.,
halogen, lower alkyl, lower alkoxy, alkylthio, acetylene, amino, amido, carboxyl, hydroxyl, aryl,
aryloxy, heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol, sulfamido and the like.

“Heteroaryl” - alone or in combination means a monocyclic aromatic ring structure
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The synthesis of 1,3-dialdehyde VIl is described in Scheme 4.
Reaction of 3,3- 5diethoxypropionate or 3, 3-di ethoxypropionitrile or
1,1-di ethoxy-2-nitroethane VI (R3 = CO2R, CN or NO2) with ethyl or
met hyl formate in the presence of NaH can afford the dial dehyde VIE
(Y. Yamanoto et al., J. Og. Chem (1989) 54, 4734). The second

class of co cribed above may be prepared by as,outbLiGdhshD
schenes 1-5@%0%’8%%%5 havi ng the general fornmula 11: Scﬁié’me 1

Desilylation OH 1104 10 were prepared by the palladi um gedi ﬁt e](cj I
ling of conpound | with hal o-.pyrazol es represente the fornul a
WIT (sohers Sunies fe eabmnoe PG SEE ebregRpt 1 aphs okingarte
et. al. J. O@orc,ﬁ’&&ﬂﬂblyﬂl%ﬁpre@&fﬁ%&»ﬁ&éﬁ?no%dfﬁﬂjlyﬂm,ﬂﬁagsv@?ﬁnﬁﬂdgenﬂy
Sone. " 1005) " PO A 0t B O phaN: P PR sur D R S groups st ments
(M ki ou oz afiahdoty ahaglabgitie o 081l R anfbg ooy
t of .conpou as ,been. . . Ka )
ARSI T e e A RN e oS e
d i tdpti adtinftairiitlaBoyVarylOaterob®l ook SAON3ulfohy!
2. Compound & 11Ls Wt e Can b Gl Ao, Ty, aat Egr Tl L KRR
2, 2- di met hoxy\5F8ptinG |’@%‘P®’§B‘H@% ) ﬁ‘ﬂ’?%ﬁé’rﬁ‘e@"@’lymgﬁ “lyisdendamipan
be oxi di zed t@y]@ﬁ&yﬂﬁtﬁﬂﬂpxyﬂe&@oaﬁﬁuﬁody}dmhﬁasQﬂwl&ﬁtg&{yfaﬂﬁﬁo!l[ﬂadr}lléﬁrbﬁhmﬂlitﬁ&
conmpounds, usin t assi um per ate or ridiniumchl orochronmate
et (r:rp ( Jones fcg’ﬁ\g&_,ar 3'.‘3’53‘%%@%%&% .%T@’Z@)”@g‘?‘ff‘de%’g’??}‘ﬁde %‘F“'PéP@F“Ch
Oxi dat i ongoi naseulfj@nisalfeRedd $i-6xyde oABBtiaeihgGRRIFEL M. caBaiof hi¥rogen atom is the

' . Reaction of primary or
Véshi ngton D. pﬁ)&t %a]&g%g?entto? th%%cre’rtgr%yr?]drinlg\s/trucmre such that a stablg aromaticyring 1s retained.

secondary am
Examples of heteroaryl groups are pyridinyl, pyridazinyl, pyrazinyl, quinazolinyl, purinyl, indolyl,
quinolinyl, pyrimidinyl, pyrrolyl, oxazolyl, thiazolyl, thienyl, isoxazolyl, oxathiadiazolyl,
isothiazolyl, tefrazolyl, imidazolyl, triazinyl, furanyl, benzofuryl, indolyl and the like. A
15 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 cycloalky! group having
from 5 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

20 optionally substituted as in the case of cycloalkyl. Heterocycyl is also intended to include
oxidized § 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 groups are
tetrahydrofuranyl, dihydropyridinyl, piperidinyl, pyrrolidinyl, piperazinyl, dihydrobenzofuryl,
dihydroindolyl, and the like. A substituted hetercycly} contains a substituent nitrogen attached at

25  anavailable carbon or nitrogen to produce a stable compound.

“Substituted heteroaryl” refers to a heterocycle optionally mono or poly substituted with
one or more functional groups, e.g., halogen, lower alkyl, lower alkoxy, alkylthio, acetylene,
amino, amido, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted heterocycle, hetaryl,
substituted hetaryl, nitro, cyano, thiol, sulfamido and the like.

30 “Aralkyl” refers to the group -R-Ar where Ar is an aryl group and R is lower alky! or
substituted lower alkyl group. Aryl groups can optionally be unsubstituted or substituted with,
e.g., halogen, lower alkyl, alkoxy, alkylthio, acetylene, amino, amido, carboxyl, hydroxyl, aryl,

aryloxy, heterocycle, substituted heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol,
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10 formul a NHR5R6, and conpound |V using DCC (Fujino etal., Chem
Pharrn. Bull. (1974), 22, 1857), PyBOP (J. Martinez et. al., J. Med.
Chem (1988), 28, 1967) or PyBrop (J. Caste etal. Tetrahedron,
(1991), 32, 1967) coupling conditions can afford conpound V.
Deprotection of conpound V can be perfornmed by heating with 80% ag.

acetic acid \ﬂ/ﬁ,'[z?]o\é\/oszgsveen and P. G M Wits, (1991), Pr o%@g&s%/&%%/&%gps

in Organic Sy esi's,” A, Wley-Interscience publication

anhydrous HCI (4N) to obtain compound of the general fornula VI. WO
2005/ 082379PCT/ US2004/ 002304 Al ternatively, conpounds with the
general f or muffamido gadthelikeo be prepared by Suzuki type coupling as

shown in scheme 3-ygeRRRR" Rfers tolthe b -B-HePARAE BBAS b RbteBeyeRErRP and R is a
prepared in four steps fromguanosine 2 following literature

S5procedur es ( gretrlikyRgpm Hetroaliy! greupp can pptianplisrhe upspbgityted op substitggd w2is0 7 ;
J. F. Cerster I } 242 RV I I

o cnem . C( iielowdRiby URAAER, Ao dengtiek, anmo Mikdy, Ghiouh i, aylony,
coupl i ng of 6hafreciclashstsied batespoycle hesaryl, ubstinitkd hsterdlzmitra cysog, Svdlsulfsiidpand
XVI1 in presepegrdf a base can provide final conpounds with general
formula Il (A Suzuki, Acc.Chem Res) (1982), 15, 178). If necessary,
2', 3", 5' hydr oxyBateigpryiglkyla refdseto e gto tAxwheo HesonEndietaees] gopup apd R

Ki i . i . .
to Suzuki COURlENEylor _subs?mtc@amgégg S‘Heﬁo&@lﬂk@gﬁrgﬁgﬁg l@#tlofllﬂffﬂé i.u?i"suﬁ@hh'led or

can be either comeércial ly avai e or prep oW n(]; e steps
shown i n schefibstiqutedgrieas, haloggyRipwrr q&fykyqbgqiqat@thower alkyl, alkoxy, alkylthio, acetylene,

10 aryl, aryloxy, heterocycle, substituted heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol,
sulfamido and the like.

“Cycloalkyl” refers to a divalent cyclic or polycyclic alkyl group containing 3 to 15 carbon
atoms.
“Substituted cycloalkyl” refers to a cycloaikyl group comprising one or more substituents

15 with, e.g., halogen, lower alkyl, substituted lower alkyl, alkoxy, alkylthio, acetylene, aryl, aryloxy,
heterocycle, substituted heterocycle, hetaryl, substituted hetary, nitro, cyano, thiol, sulfamido and
the like.

“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).

20 ‘Substitutcd 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 heterocycle,
hetaryl, substituted hetaryl, nitro, cyano, thiol, sulfamido and the like.

“Alkyl cycloalkyl” denotes the group -R-cycloalkyl where cycloalkyl is a cycloalkyl group

25 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,
amino, amido, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted heterocycle, hetaryl,
substituted hetaryl, nitro, ¢yano, thiol, sulfamide and the like.

“Alkyl cycloheteroalkyl” denotes the group -R-cycloheteroalkyl where R is a lower alkyl

30 orsubstituted lower alkyl. Cycloheteroalkyl groups can optionally be unsubstituted or substituted
with e.g. halogen, lower alkyl, lower alkoxy, alkylthio, amino, amido, carboxyl, acetylene,
hydroxyl, aryl, aryloxy, heterocycle, substituted heterocycle, hetaryl, substituted hetaryl, nitro,

cyano, thiol, sulfamido and the like.
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| odi nati on Condensation of I, 3-di keto conpounds of the fornula I X
wi th hydrazine in an appropriate 5 solvent can give pyrazoles with
the general formula X (RH Wley et. al.Og.Synthsis, Coll.Vol |V
(1963), 351 :These pyrazoles can be N-allcylated with various al kyl
hal i des to give conpounds of the forrmula XI which on iodination give
4-1o0do deri wabiywsssrd h the general fornula VIIT (R Hupépbs@ésdisos
Justus Liebigs Ann. Chem (1955), 593, 200). 5-1 odopyrazol es
with the general fornmula XV can be prepared foll owi ng the steps

outlined 10 in th

2005/ 052370PCT UguB o EuBs B o R achiclRbove can bg rcppreg o OB nRdE™s
the fornmula Xi# with hydrazine in an appropriate solvent can give
pyrazol es wit (k] The can be
N-al |l cyl at ed \?\nm%’ﬁ) \I}%?{la‘gé h%%ﬁ%)%rgwﬁgqUﬁ Ich%%epél \a}rgé)%séﬁ%\g'!un§sh88‘fe t he
formula XIV. B8etedction of 5-H with a strong base foll owed by
quenching with iodine can provide 5-i odo derivatives wth general

formula XV 5(F. Effenberger et. al RaJ Org. Chem (1984), NA},Q 4687) .
4- or 5- iodopyrazoles Nt&an be tds an d into corf espondl ronl C
acids as shown in theN ans tallation w % | I oned
by treatnment with tr| boratRa can cherre 6 v (HO) 28
XVii give conpourﬂﬂ%""vvl t“h tthe generar Tormira XVI whi on h ol ysis
can provide boronic ith the general formul a ||HC(

Fi scher et.al. RECUEPL ( g65), 84, 439). 102-Stannyl adenosi ne, @Hwas
prepared in three steps ffoom t he commer ci al | y avail able 6-

chl oropurine riboside following literature procedure (K Kato et.al.,
J. Og. Chem (1997), 62, 6833-6841). Tri TBDMS derivative was
obtained by treating 8 W|th TBDMSCL and i gi,dazole in DVF. Lithiation

with LTMP fol | owed by nchi ng h hi yltin chloride gave
excl usi vely 2-stannycoderiogiati ve &%{Bﬂiﬁm} y\>| sin 21, anpgl gave

2- st annyl adenosi ne ‘I*—Sh-H-e’coup Wit h
1- benzyl- 4- |odopyrazoﬁ% in presence 3)4 and Cu! resulted in
11 (K Kato et.al., J. Ry ’ %
n o/~
NH,
Nz Ry N
Ry N . N N¥ 3
—N N/l \ 1) RgRsN, coupling '—“\)\\ | >
R \NJ\\N N> A acid > RN 3\16
[}
Ry HO’CV\j,’ Ra rereti %
Z D ©H
] O/~ v

Compound I can be prepared by reacting compound 1 with appropriately substituted 1,3-
dicatbonyl in a mixture of AcOH and MeOH at 80°C (Holzer et al., J. Heterocyel. Chem.
(1993) 30, 865). Compound I, which can be obtained by reacting compound I with 2,2-
dimethoxypropane in the presence of an acid, can be oxidized to the carboxylic acid ITI, based
0 on structurally similar compounds using’ potassium permanganate or pyridinium

chlorochromate (M. Hudlicky, (1990) Oxidations in Organic Chemistry, ACS Monographs,
American Chemical Society, Washington D. C.). Reaction of a primary or secondary amine
having the formula HNR°R’, and compound Il using DCC (M. Fujino et al,, Chem. Pharm.
Bull. (1974), 22, 1857), PyBOP (J. Martinez et al., J. Med. Chem. (1988) 28, 1874} or PyBrop
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Org. Chem (1997), 62, 6833-6841). Deprotection of silyl groups on
2',3 and 5 WD 2005/ 082379PCT/ US2004/ 002304 Schenme 7 hydroxyls with
0.5 M amoni um fluoride in nmethanol gave 12 in good yield (Schenme 7).
The net hods used to prepare the conpounds of this invention are not
limted to those descri bed above. Additional nethods can be found in
the foll ow g}g‘ﬂsources and are included by reference 5 (J.

R stry, Reaction Mechanisms and St uHFyg §§@504 A

Advanced O

W ley Interscience Publications; and J. Tsuji, Palladiumreagents and
cat al ysts-lInnovations in organic sgnt hesi s, John W | ey and Sons,

1995) . (£Captp gt 3. uTﬁarheérewlﬂ?hh %fl9ft7hr%m1m\9ewrtr°6ﬁceéﬁ9rércr»rgpoatn%a’s| c

group, an acighaddstion salt may be prepared. Acid addition salts of
t he conpounds are prepared in a standard manner in a suitable 10

sol vent fromthe garent ound and an excess of such as
hydr ochl or| c ? f UL iue phosp %& nB,I,ne,,r,g
succi ni c, rer}e-L su, tlor ms—>

especi al I y usef ul corrpound cont /@’CI dic group,
cationic salts maybe pr“é ., Typ| cally the par ent TRowsnd 1S

treated with an excess of an‘ona'T kal i ne reagent, sueh aE“’H‘Vdr oxi de,
carbonate or al koxi de, containing the appropriate cation. Cations
such as Nat, IC+, 1S Cg+2 and NH4+ are exanpl es of cations present in
pharmaceutical lg¢y acce ble salts. Certain of the c ounds form
inner salts or ' c@ﬁ) whi ch may al so bellac WO

A3
2005/ 082379PGHh §04 MES RARWN ee\ .&r:,f ent aqueous
esé ag

pharmaceutical CV].3 rnul ati ons were dsed | t heo arrpl es bel ow.

Exanpl es 1-7 enpl oy BHswsphar maceut i cal  compes] g"a) and (b)
bel ow. 5Phar maceut i cal cof®¥Eiti ons (a) and (b) wer e aézegiﬂ'i ally
filled into 10 rrLtype | glass vials. (a) An aqueous

pharmaceutical conposition consisting of 200 m crograns/ nL of
CVT-3146 in 0.5 (Wwompourdieph bopremied andivwin tnficharedd Thi TrhTBOHE denivative 4

bi carbonate t

conposi ti oﬁ |%8I%?J%q_&rlr&fd bg trgatmgcom r°3’%‘9/ WW%@%%@& ?@ } %}towccl by
met hyl bor oni chydefysis 05@6 et sesetivging Dr@RArReantian of mﬁworadpmnwlnmtrh%elo
9.3 with the 60 f 0 j n
ot Ca{%ﬂﬂllatﬂlgfglﬂtglaggcégpo&éﬁsm q&%a &) r[S%ﬁ d%gem %glr“?r’a B, (1974)
conposi tion c@néﬁéb FYRPR(. Martineprbdud Mm.in@wm t1|98)3”) 26,f181‘0®r RyBromo(rGasts Al
CVT-3146 in 159 I I buf fer at
pH 7 with O. 1%)/%([5%14&&%? &)?%r?' %L]Iggglco'%%%%ﬂg?%n?g r’%}{lﬁ%{%pgaﬁag ass vials
at 5 nL per vial.
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15 EXAMPLE 1 BACKGROUND: CVT-3146 (CVT), with an initial half-life of
3 mnutes with a rapid onset and offset of action, is > 100 -fold
nore potent than adenosine (Ado) in increasing coronary blood flow
velocity (CBFv) in awake dogs. The purpose of this open | abel study
20 was to determ ne the magni tude and duration of effect of CVT-3146
(10-500 | i 9)wenedsREM47d N humans. METHODS: Patients gpgekioldgsod
clinically indicated coronary catheterization with no nore than a 70%
stenosis in any coronary artery and no nore than a 50% st enosi s of

t he study vessel hsta v determi ned by Doppler flow wire. Study

subj ect were selec atter 25 neasuring baseline and peak CBFv after
an intracoronary (IC |nj ection of 18 jig off Ado. Twenty-three
patients, who Were fled as neeting wreNgtwudy criteria of having

a peak to baselln atlo‘t5‘4°’>25|r;, e toP%Adenasi ne,
received a rapi d ec) peri pher al 1Y bol of CVT-314§; Doppl er
signal s were stabI@ nt er pret abl e ovedw e i me-course of the
increase in CBEv in 17 1}3@“ ents. 30RESULTS 33146 caused a rapid

i ncrease in CBEv that was near peak by 30 tgq 4(5) ‘seconds post onset of
bol us. CVT-3146 at doses of 100 jig (n=3), 300 jig (n=4), and 500 ug
(n=2) induced a peak to baseline ratio of 3.2 + 0.6 (nmean + SD),

simlar to that obtained by IC Ado (3.2 + 0 ), The duration of CBFv

augnentation (> 2-folf |ncrease L0 GREV) W, e WO

2005/ 082379PCT/ 13S2 pe¥ident ; a 3 0 i gniiReudur ati on was
4.0 4.9 ninutes g pg—vvas—ﬁ—?'+ 7'6'|'nntes—““ﬁcr-580'~gg(n 3)
the maximal increase_ig-|heart™ate (HR) wa + 4.0 and the

maxi mal decrease k&”S | i c bl ood pressure (B¥ ZMas 8.7 + 7.6.

Adver se events (AEs) weﬁgmicnfrequent and i ncluded nausea, flushing,
and headache; these were mld and self-limted.; No 5AEs were noted in

the 3 patients receiving the 500 gg dose. CONCLUSI N, I'n hunmans
peak CBFv follow ng CVT-3146 (1V bolus) iswmgonparabl éto

following I C Ado Whout najor changes in.sither HR o ~Thi s
agent's nmagni tude~ dur atien of effect,|.a vdrse event profi |l e and
bol us adm ni str,ai} ke CVT-3TM6 a Wt ub phar nacotogical—stTra%s
agent for nyocardi erfusion imging. 1 \WPLE 2 Thi s
exanple is a st .fornmed to determ ne the sange of dosages over

whi ch the sel ective %%‘w receptor agoni st, C\/‘I’0P8146 can be

adm ni stered and be effective as a coronary vasodilator. 15The study
included patients undergoing a clinically indicated coronany,
catheterization with no ggre than a 70% stenosis in any copQnary
artery and no nore than z5 Y0 stenosis of the stydy v §e “H d)CBFv

determi ned by Doppl whre. Stugy.,subj ect ware gel ter
measuring baseline p NCBFv af+-e+—an-»-nt r agd

injection of 8§ AdQ. subj ects were identifloed rng the
study criteria of ohavﬁt'?g eak to baseline CBFv o

e
1%
A specific synthesis of Compound 11 is illustrated in Scheme 3. Commercially

available guanosine 5 was converted to the triacetate 6 as previously described (M. J. Robins
5 and B. Uznanski, Can. J. Chem. (1981}, 59, 2601-2607). Compound 7, prepared by following

the literature procedure of Cerster et al. (J. F. Cerster, A. F. Lewis, and R.K. Robins, Org.

Synthesis, 242-243), was converted to compound 9 in two steps as previously described (V.

Nair et al., J. Org. Chem., (1988), 53, 3051-3057). Compound 1 was obtained by reacting

hydrazine hydrate with compound 9 in ethanol at 80°C. Condensation of compound 1 with
10 ethoxycarbonylmalondialdehyde in a mixture of AcOH and MeOH at 80°C produced
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20 ration of? 2.5 in response to Adenosi ne, CVT- 3146 was

adm nistered to the study subjects by IV bolus in less that 10
seconds in anounts ranging from 10 gg to 500 gg. The

ef fectiveness of both conmpounds was neasured by nonitoring coronary
flow velocity. OQther coronary paraneters that were nonitored included
heart rate 5 pressure. These paraneters were I
order to eva ﬁgﬁﬁéﬂ}at égzti me to peak dose response, the ﬁgﬁ@z@g’g‘%?&

t he dose response and the duration of the dose response. Adverse
events were al so monitored. Coronary blood flow velocity was measured
at the left 9Mepundd 0.ddepsiaghewmpgunddP thexesss methianying affipied gpmpozhd 11.
circunflex cojpiigdy artery (LCx). The velocity nmeasurenents were
taken by follow ng standard heart catheterization techniques and
inserting 30 a 0.014 inch Doppler-tipped Flowire into the LAD or LCx
vessel and thereafter nonitqring blood flow velocity. fan addi ti on,
henodynam ¢ and el ect ro;ig ogr aphi-myiRRasuUr enent s wer

continuously. Overall, 36|human = )
the 36, 18 were fenal g, WO 2005/ 082379PC T/ USP004/}9002304 wer e
mal e. Their nean age was 53.4 and they ranged from 24-72 years in
age. O the 36 subjects exwaluated, the LAD vessel of 3% subjects was
nonitored, and the LCx vessel of 5 subjects was nonitored. The

foll owi ng doses ( OLE{,CVT- g1,4 were given to the subjects in a

single iv bolus: Sypihsgis.of bérdiajielyyie Vilayyepsribad in Sasppe 4y Ryactionygf @3¢ n=0) ;

500 (Nn=6).5 5Tdieh Q‘Ij;'piﬁlﬁoﬂ’ae%ﬂﬁ,Bﬁie&foﬁypﬁ‘@ﬂﬁftﬁl@dri,ﬂdﬁhﬁ%ﬁﬁu&lﬂﬁn@ Vh; RICLR,
ea ow vel oci t

of Figure 1 s at - 3146 i ncreases / in
amount s as Io%?g@ngwﬂﬁetg a ‘F’%‘B@ﬁ‘é@atﬁl"h%’eﬁr epes ok Nete Fageittesd thstigldehyde
adm ni strat i ol of. Yamssoth Bean, Jabedi ChekflQ1989) 5af 478¥T- 3146. Ot her test
results and conclusions i nclude: The peak flow was reached by about
30 seconds with aﬁe ?TB@&sc?asiﬁld‘}ﬁmpaﬁgsdegfﬁ'g%atﬁﬁ?ﬁf‘y R0 Prepayy, bypasutiined in
ef fects wer e selgtiey Bb eTumpbendd Bavixg iRd@N@AifeiBuAdM ni stered 1C, CVT- 3146
was generally wel chtegxlegr ated with adverse events being reported in
The table attached as Figure 7; At 400 ng: iso Coronary bl ood flow
velocity 2.5-fold above baseli ne was mai ntai ned for 2.8 m nutes.

Maxi mum i ncrease in hquth rate (18 )g,j&prr) occurs aboutysl m nute

after dosing. Rg—N o =1 N
Nl/&h\& \\nn\'-\‘jpi‘1 I :;i__'\ P ’\\5
— N
BU3SF)\N/ N 2 \),\-—:;4 N
Pd(0), Cul
TBOMSO TBDMSO =

2 OTBDMS K.
’ OTBOMS OTBOMS

Hz
R N
Desilylation Rz"';' (i::}ll& I:>
Re g,

o!

%~ OH
i OH

10 were prepared by the palladium mediated coupling of compound 1 with halo-pyrazoles
represented by the formula VIII (scheme 4) in the presence or absence of copper salts (K. Kato et.
al. J. Org. Chem. 1997, 62, 6833-6841; Palladium Reagents and Catalysts-Innovations in Organic
Synthesis, Tsuji, John Wiley and Sons, 1995) followed by de-protection with either TBAF or

3o



Maxi mum decrease in systolic BP (20 8 mmHg) occurs about 1 20m nute
after dosing. Maxinum decrease in diastolic BP (10 5 mmHg) occurs
about | mnute after dosing. Exanple 3 25This Exanple is a study
performed to evaluate (1) the maxi mumtol erated dose of CVT- 3146 and
(2) the pharmacokinetic profile of CVT-3146 in healthy vol unteers,

after a singkg.ho¥oPis dose. Methods The Stugé"r/ﬁ\?ﬁmgm 304

performed using thirty-six healthy, non-snoking nale su
the 30 ages of 18 and 59 and within 15% of ideal body weight. St udy

desi gn The study was perforned in phase 1, single center,
doubl e- bl i ndVHaF @Marterica . al Jetebedsen et (\B8 D 095) 56 8L BroPeaAios s (romp GO0 Bins

control | ed, REAKSANEY desBaNEiKAGD e@l@ﬁ?o? S, 15@%06@35 %EM?M%%n&.Qm

CVT- 3146 or placebo, "in both supine and standi ng positions.
CVT- 3146 wassB@i>ni stered as an |V bolus (20 seconds) in ascending

doses of 0.1, O. @Dmﬂougds il ﬁg@rﬁ%lﬁp\/ﬂﬂﬂ geqne el B sRGhin 58EHL Y%mﬁéuﬁaer

CVT- 3146 of pl acebo on supi ne hen ‘crossover treatnment o

2 supi ne. 3 Onlipgijichran b%}f?enquby Fﬁ'é@l@fa' Uestith BoTiRtar yRyppant inoebrocetfamdi ng,
t hen crossover treatnent on Day 4 standing. Assessnents

Patient safety we*méni tored by ECG |aboratory assessnents, and

collection of vital signg 10and adverse events. Ph&ftmacokinetics:
Pl asma sanpl es were dra ring Sipi ne phasem\and 2) at 0, 1,
2345710}q %o 45 m Mas .af sig}andatl,
1.5., 2, 4, 6, 8N hours after ddsi . U 'nefwas col |l ected
for 24 hours for R"3]R cretiom_; X

o HO *
Z Bn ®
It OH (]
R1 = CH0H

NH2
N
NHRsRs, 3NN
Oxidation N; R? NI A h\s Coupling Riee ZJ;—TI\ P \>
o A . L
— R \‘_J N N - 0

\R‘

. RERN %
v HO % 8] v o.}’.’j

WHz
(VS

. \

Acid Py ms
RE—N = N

—_— h\>\§4 a

w . RN %:oﬁ
acid, can be oxidized to the carboxylic acid IV, based on structurally similar compounds, using
potassium permanganate or pyridinium chlorochromate etc. ( Jones et.al., J. Am.Chem.
Soc.(1949), 71, 3994.; Hudlicky, Oxidations in organic chemistry, American Chemical Society ,
Washington D. C., 1990) to compound IV. Reaction of primary or secondary amine of the

10 formula NHRR, and compound IV using DCC (Fujino et.al., Chem. Pharm. Bull. (1974), 22,
1857), PyBOP (J. Martinez et. al., J. Med. Chem. (1988), 28, 1967) or PyBrop (J. Caste et.al.
Tetrahedron, (1991), 32, 1967) coupling conditions can afford compound V. Deprotection of
compound V can be performed by heating with 80% aq. acetic acid (T. W. Green and P. G. M.
Wuts, (1991), Protective Groups in Organic Synthesis, A, Wiley-Interscience publication) or with

15 anhydrous HCI (4N) to obtain compound of the general formula V1.

L}



15Phar macodynam cs: The study evaluated the relationship of changes
in heart rate to dose in both standing and supi ne positions and

pl asma concentration in the supine position. Sonme of the study
results are reported in Figures 8-14. Results 20Safety In
general, adverse events reflected the pharnmacol ogic effect of

CVT- 3146 an ated to vasodilation or an increase,.l

rate (HR). &%\?é)%?d’zg'}agdverse events were short-1lived and%ﬁ#fﬂ&:@?@d’ogsm
noderate in severity. There were no serious adverse events, Three
events were assessed as severe in intensity. (Table 1). 25Table I.
Adver se Events |Altratageeln sorgmurdseviihrihe getepai $artnyla Nucabaso tefprefued BcSieukii t h

AE Event 20 g/ kg Supine No subjects per group 4
4 Palpitati yﬁlegéugg'ﬂ%gpoﬂ@ggscﬁgﬁéé

Scheme 3
N
H
T\ | \ POCH ’B
HzN""" Ac20 HaN="" Yy N(EN),CI
N(Et}
- AcO = @ ACD 3
2 = T % OAc
oAl 'OASA‘: 4 DA
NH,
!
B RN
-
n-csHﬁono H3 TBDMSCt N N
Imldazole _'k
cuza, MaOH ——
AcO H ., v’
a Y o % OTBOMS
2 OAc 6 % OTBDMS
5 DAc OH

R? N RN
h}{ R3 S AN
pe—n. 2—B(OH), M N ‘) . % ”f_j,,."\ P
! Rz'—\:j N e oV
| . R‘ \Rl —-i—.—-).. R‘
e UUU— .
Pd coupling ' 2
TBOMSO “oTaDMS HO ?'OHOH
“oTBOMS

2-lodoadenosine 6 can be prepared in four steps from guanosine 2 following literature
5  procedures (M. J. Robins et.al, Can. J. Chem. (1981), 59, 2601-2607; J. F. Cerster et.al. Org.
Synthesis, ---242-243; V. Nair at. al., J. Org. Chem., (1988), 53, 3051-3057). Palladium
mediated Suzuki coupling of 6 with appropriately substituted pyrazole-boronic acids XVII in
presence of a base can provide final compounds with general formula IT (A.Suzuki,
Acc.Chem.Res) (1982), 15, 178). If necessary, 2', 3', 5 hydroxyls on 6 can be protected as
10 TBDMS ethers prior to Suzuki coupling.
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Syncope 1 0 A three-conpartnent open nodel
observed Tnmax (1-4 mnutes) as the
duration of a zero-order infusion.

was fit to the data using

WD 2005/ 082379PCT/ US2004/ 002304
Rel i abl e paraneter estinmates were

obtai ned for dose of 1-30 ugllcg. Paraneters are sunmarized in the

foll owi ng (Table 2):

Table 2 5Mean (SD) CVT-3146 Pharmacoki netic

Par anet er s Iieblzgﬁ%@g-,gwl ng a Three - Conpartnent Mdel pERESodRTHKI)

1 3 10 20 30 Total N 3

Compounds with the general formula VIII can be either commercially available or

prepared following the steps shown in scheme 4.

Scheme 4
Hydrazin
ey
R R
IX
lodination
-
|
R
Vi

R x

Alkylation

Y

—_—

14
X1

Condensation of 1,3-diketo compounds of the formula IX with hydrazine in an appropriate

5  solvent can give pyrazoles with the general formula X (R.H.Wiley et. al.Org.Synthsis, Coll. Vol

IV (1963), 351. These pyrazoles can be N-alkylated with various alkyl halides to give compounds

of the formula XI which on todination give 4-iodo derivatives with the general formula VI (R.

Huttel et.al. Justus Liebigs Ann.Chem.(1955), 593, 200).

5-iodopyrazoles with the general formula XV can be prepared following the steps outlined

10 inthe scheme 5.

Scheme 5

Hydrazine N Rs
—_— BN
H Rs Re

Base, lodine

< Rpy—
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4 48322 CL (nnin) 737 668 841 743 1021 768 (106) (167) (120)
(123) (92.7) (168) Vc (L) 9.84 (4.)2)

1o
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Condensation of 1,3-diketo compounds of the formula XII with hydrazine in an appropriate
solvent can give pyrazoles with the general formula XII. These pyrazoles can be N-alkylated with
various alkyl halides to give compounds of the formula XIV. Abstraction of 5-H with a strong
base followed by quenching with iodine can provide 5-iodo derivatives with general formula XV
(F. Effenberger et. al. J. Org. Chem. (1984), 49, 4687).

4- or 5- iodopyrazoles can be transformed into corresponding boronic acids as shown

in the scheme 6. Transmetallation with n-buli followed by treatment with trimethylborate can

Scheme €
P MR
= Base, B(OR)3 b il
Rz—N . > Rz—N .
Ry R4
XV (RO)B yy
Hydrolysis
Y
R F/
R4
(HO}.B

give compounds with the general formula XVI which on hydrolysis can provide boronic acids
with the general formula XVII (F. C. Fischer et.al. RECUEIL (1965), 84, 439).

2-Stannyladenosine 1 was prepared in three steps from the commercially available 6-
chloropurine riboside following literature procedure (K. Kato et.al,, J. Org. Chem. (1997), 62,
6833-6841). Tri TBDMS derivative was obtained by treating 8 with TBDMSCI and imidazole in
DMF. Lithiation with LTMP followed by quenching with tri n-butyltin chloride gave exclusively
2-stannyl derivative 10. Ammonolysis in 2-propanol gave 2-stannyladencsine 1. Stille coupling of
1 with 1-benzyl-4-iodopyrazole in presence of PA(PPh3)4 and Cul resulted in 11 (K. Katoet.al., J.
Org. Chem. ( 1997); 62, 6833-6841). Deprotection of silyl groups on 2°,3* and 5’
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é
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11

hydroxyls with 0.5 M ammonium fluoride in methanol gave 12 in good yield (Scheme 7). The
methods used to prepare the compounds of this invention are not limited to those described
above, Additional methods can be found in the following sources and are included by reference
5 (J. March, Advanced Organic Chemistry; Reaction Mechanisms and Studies (1992), A Wiley

Interscience Publications; and J. Tsuji, Palladium reagents and catalysts-Innovations in organic

synthesis, John Wiley and Sons, 1995).

Ifthe final compound of this invention contains a basic group, an acid addition salt may be

prepared. Acid addition salts of the compounds are prepared in a standard manner in a suitable

10 solvent from the parent compound and an excess of acid, such as hydrochloric, hydrobromic,
sulfuric, phosphoric, acetic, maleic, succinic, or methane sulfonic. The hydrochloric salt form is
especially useful, Ifthe 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,

15 Ca™ and NH," are examples of cations present in pharmaceutically acceptable salts, Certain of

the compounds form inner salts or zwiticrions which may also be acceptable.
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EXAMPLES

Three different aqueous pharmaceutical CVT-3146 formulations were used in the
Exampies below.

Examples |-7 employed aqueous pharmaceutical compositions (a) and (b) below.
Pharmaceutical compositions (a) and (b) were aseptically filled into 10 mL type I glass vials.

(a)  Anaqueous pharmaceutical composition consisting of 200 micrograms/mL of
CVT-3146 in 0.5 (w:v) methylboronic acid buffered with sodium bicarbonate to a pH of 9.3.

(b)  An aqueous pharmaceutical composition including 200 micrograms/mL of
CVT-3146, 0.1% (w:v) methylboronic acid, 50 mM sodium bicarbonate buffer adjusted to pH
9.3 with the addition of 0.55 % (w:v) NaCl to make an isotonic pharmaceutical composition.

Example 8 employed a pharmaceutical composition consisting of an aqueous
composition of 100 micrograms/mL CVT-3146 in 15% (w:v) propylene glycol and 100 mM
phosphate buffer at pH 7 with 0.1% EDTA. The formulation was stored in type I glass vials

at 5 mL per vial.

EXAMPLE 1

BACKGROUND: CVT-3146 (CVT), with an initial half-life of 3 minutes with a
rapid onset and offset of action, is > 100 —fold more potent than adenosine (Ado) in increasing
coronary blood flow velecity (CBFv) in awake dogs. The purpose of this open label study
was to determine the magnitude and duration of effect of CVT-3146 (10-500 ug) on CBFv in
humans.

METHODS: Patients undergoing a clinically indicated coronary catheterization with
no more than a 70% stenosis in any coronary artery and no more than a 50% stenosis of the
study vessel had CBFv determined by Doppler flow wire. Study subject were selected after
measuring baseline and peak CBFv after an intracoronary (IC) injection of 18 pg of Ado.
Twenty-three patients, who were identified as meeting the study criteria of having a peak to
baseline CBFv ratio of > 2.5 in response to Adenosine, received a rapid (< 10 sec) peripheral
IV bolus of CVT-3146; Doppler signals were stable and interpretable over the time-course of
the increase in CBFv in 17 patients.

RESULTS CVT-3146 caused a rapid increase in CBFv that was near peak by 30 to 40
seconds post onset of bolus. CVT-3146 at doses of 100 pg (n=3), 300 pg (n=4), and 500 pg
(n=2) induced a peak to baseline ratio of 3.2 + 0.6 (mean + SD), similar to that obtained by IC
Ado (3.2 +0.5), The duration of CBFv augmentation (> 2-fold increase in CBFv) was dose
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dependent; at 300 pg the duration was 4.0 + 4.9 minutes and at 500 pug was 6.9 + 7.6 minutes.
At 500 pg (n=3) the maximal increase in heart rate (HR) was 18.7 + 4.0 and the maximal
decrease in systolic blood pressure (BP) was 8.7 + 7.6.  Adverse events (AEs) were
infrequent and included nausea, flushing, and headache; these were mild and self-limited. No
AEs were noted in the 3 patients receiving the 500 ug dose.

CONCLUSION: In humans peak CBFv following CVT-3146 (IV bolus) is
comparable to CBFv following IC Ado without major changes in either HR or BP. This
agent’s magnitude and duration of effect, adverse event profile and bolus administration make

CVT-3146 a useful phanmacological stress agent for myocardial perfusion imaging,

EXAMPLE 2

This example is a study performed to determine the range of dosages over which the
selective Az receptor agonist, CVT-3146 can be administered and be effective as a coronary
vasodilator.

The study included patients undergoing a clinically indicated coronary catheterization
with no more than a 70% stenosis in any coronary artery and no more than a 50% stenosis of
the study vessel had CBFv determined by Doppler flow wire. Study subject were selected
after measuring baseline and peak CBFY after an intracoronary (IC) injection of 18 pg of Ado.

36 subjects were identified as meeting the study criteria of having a peak to baseline CBFv
tation of > 2.5 in response to Adenosine,

CVT-3146 was administered to the study subjects by I'V bolus in less that 10 seconds
in amounts ranging from 10 pg to 500 pg.

The effectiveness of both compounds was measured by monitoring coronary flow
velocity. Other coronary parameters that were monitored included heart rate and blood
pressure. These parameters were measured in order to evaluate the time to peak dose
response, the magnitude of the dose response and the duration of the dose response. Adverse
events were also monitored. Coronary blood flow velocity was measured at the left anterior
descending coronary artery (LAD) or left circumflex coronary artery (LCx). The velocity
measurements were taken by following standard heart catheterization techniques and inserting
a 0.014 inch Doppler-tipped Flowire into the LAD or LCx vessel and thereafter monitoring
blood flow velocity. In addition, hemodynamic and electrocardiographic measurements were
recorded continuously.

Overall, 36 human subjects (n=36) were evaluated. Of the 36, 18 were female and 18
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were male. Their mean age was 53 4 and they ranged from 24-72 years in age. Of the 36
subjects evaluated, the LAD vessel of 31 subjects was monitored, and the LCx vessel of 5
subjects was monitored. The following doses (ug) of CVT-3146 were given to the subjects in
a single iv bolus: 10 (n=4); 30 (n=6); 100 (n=4); 300 (n=7), 400 (n=9); 500 (n=6).
The study resuits are reported in Figures 1-6. The plot of Figure 1 shows that CVT-
3146 increases peak flow velocity in amounts as low as 10 pg and reaches plateau peak
velocity upon administration of less than about 100 pg of CVT-3146. Other test results and
conclusions include:
= The peak flow was reached by about 30 seconds with all doses;
e At does above about 100 pg, peak effects were equivalent to 18 pg adenosine
administered IC;
e CVT-3146 was generally well tolerated with adverse events being reported in
The table attached as Figure 7;
s At 400 pg:
o Coronary blood flow velocity > 2.5-fold above baseline was maintained
for 2.8 minutes,
o Maximum increase in heart rate (18 + 8 bpm) occurs about 1 minute
after dosing,.
© Maximum decrease in systolic BP (20 + 8 mmHg) occurs about 1
minute after dosing.
o Maximum decrease in diastolic BP (10 + 5 mmHg) occurs about 1

minute after dosing.

Example 3
This Example is a study performed to evaluate (1) the maximum tolerated dose of CVT-

3146 and (2) the pharmacokinetic profile of CVT-3146 in healthy volunteers, after a single TV

bolus dose.
Methods

The study was performed using thirty-six healthy, non-smoking male subjects between the
ages of 18 and 59 and within 15% of ideal body weight.
Study design

The study was performed in phase 1, single center, double-blind, randomized, placebo-
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controlled, crossover, ascending dose study. Randomization was to CVT-3146 or placebo, in
both supine and standing positions.

CVT-3146 was administered as an IV bolus (20 seconds) in ascending doses of 0.1, 0.3,
1.3, 10, 20 and 30 pg/kg.

Subjects received either CVT-3146 of placebo on Day | supine, then crossover treatment
on Day 2 supine. On Day 3, subjects received CVT-3146 or placebo standing, then crossover
treatment on Day 4 standing.

Assessments
Patient safety was monitored by ECG, laboratory assessments, and collection of vital si gns
and adverse events.
Pharmacokinetics:
Plasma samples were drawn during supine phase (Days 1 and 2) at0, 1,2, 3, 4, 5, 7, 10,
15, 20, 30, 45 minutes after dosingand at 1, 1.5., 2, 4, 6, 8, 12 and 24 hours after dosing.
Urine was collected for 24 hours for CVT-3146 excretion.
Pharmacodynamics:
» The study evaluated the relationship of changes in heart rate to dose in both
standing and supine positions and plasma concentration in the supine position.
Some of the study results are reported in Figures 8-14.
Results

Safety

In general, adverse events reflected the pharmacologic effect of CVT-3146 and were
related to vasodilation or an increase in heart rate (HR). Overall, adverse events were short-lived
and mild to moderate in severity. There were no serious adverse events, Three events were
assessed as severe in intensity. (Table 1), '

Table 1. Adverse Events labeled as severe in intensity

Number of Subjects with AE

Event 20 pg/kg 30 ng/kg
Standing Supine
No subjects per group 4 4
Palpitation 0 2
Dizziness 1 0
Syncope 1 0

A three-compartment open model was fit to the data using observed Tmax (1-4 minutes) as the
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respectl vely n¥#iiPest i ng 5%° &8ke- pBLEHEY nenkldr defSdf LCEISBASFAIRA
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coronary vascu ! ' |ed
' gvg%%"ﬁds' ne051g§,)ept 0@0143

gg)j % 5 20 , pre
to determ ne WRgt REKiHCVT- {g a S@ 9_pt| v
agonl st, causes_synpat hoewoostat i om.oo@8yT (@038, 4bk@2H0 fologhoky) Wasssn)
given as a raplldckace bol us to awake rats and heart rate (HR) and

bl ood pressur &°TBPY ertlistiitt or ed. CVT-3146 caused an increase in BP

and Systol i [ e S Ersdnhls m"}'ﬁ; e CUBL A ASE S WiikEy 8t hi gher doses there
was a decreaseis.FnuBBmamlran%fr onﬁcﬁEP

c3lAGrCaysash a dose- dependent
increase in HR (Figure 17). The increase in HR was evident at the
| onest dose ofp LI at which there was no appreci abl e decrease in BP.

e CVT-3146 was well-tolerated, with AE’s mainly representing its pharmacological
15 effects as an adenosine A,, receptor agonist.
* Mean tolerable dose for CVT-3146 was 10 pg/kg standing and 20 pg/kg supine.
e CVT-3146 does not require weight-adjusted dosing.
¢ There was no time lag between plasma concentration changes and changes in
heart rate.

20 e Therelationship between HR increase and dose or concentration was adequately

described with a sigmoidal Emax model.

Example 4
CVT -3146 is a novel selective A;4 adenosine receptor agonist being developed as a
25  phamacologic stressor for radionuclide myocardial perfusion imaging. Previously it has been

shown that CVT -3146 causes coronary vasodilation without significantly affecting either
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the study is that CVT-3146, adninistered ogi stica
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(CVT-3146: 14+3%, ZM: 1£1 %) and the increase in HR (CVT: 27+3%, ZM: 18+3%)
caused by CVT-3146. Pretreatment with metoprolol (MET, 1 mg/kg, n=5), a beta-blocker,
30 attenuated the increase in HR (CVT: 274+3%, MET: 15+2%), but had no effect on
hypotension caused by CVT-3146. In the presence of hexamethonium (HEX, 10 mg/kg,
n=5), a ganglionic blocker, the tachycardia was prevented (CVT: 27+3%, HEX: -142%), but
BP was further reduced (CVT: -11+2%, HEX: -49+5%). CVT-3146 (10 pg/kg, n=6) also
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500 meg (n=17)] was administered as an IV bolus immediately followed by a saline flush, and
then a Tc-99m radiopharmaceutical [sestamibi (n=34), tetrofosmin (n=1)]. SPECT images

20 were uniformly processed, intermixed with control studies (normal and fixed-only defects),
and interpreted by three observers in a blinded fashion using a 17-segment model.
Quantitative analysis was also performed using 4D MSPECT. In addition to three separate
readings, a consensus interpretation was performed and then a direct, same-screen comparison
of A and CVT-3146 images undertaken to determine relative differences, using 5 regions per

25  study.

The summed scores following stress were similar, both with visual (A=13.9+1.5,
CVT-3146=13.2+1.3; p=n.s.) and quantitative methods of analysis (A=13.7¢1.5, CVT -
3146=13.6+1.6; p=n.s.). Similarly, comparisons between the summed rest and summed
difference scores were identical. The direct comparison also revealed no differences in

30 ischemia detection, with a regional concordance for ischemia extent and severity of 86.3%
and 83.4%, respectively. No dose-dependent effect of CVT-3146 on ischemia detection was
noted. A conclusion of the study is that CVT-3 146, administered by a logistically simple bolus

injection, provides a similar ability to detect and quantify myocardial ischemia with SPECT
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vasodi | ator effects of CVT-3146 were conpared to those of ADO in

di fferent vascul ar beds in awake dogs. Dogs were chronically
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-11+49% P<0.0 ared to, ADO . In 15 conclusion, CVI-3 Is a
nore sel ecti \Fébtﬁ??ﬂ“cﬁﬁt‘@‘l‘iﬁd ¥idr Srfary "’“\‘F&@BH‘M disstugpeyalugesshe Efﬁ'*’F!BT%S ¢fas
no the signi f@mmsea‘zflﬁﬁhnaeaogxeﬁ@ésaFénood flow i n awake dogs. These
features of CVT3146 nmke it an ideal candidate for radionuclide

nyocardi al per f ust GHYFTHRGH A 7 women; 6TRH) edoavers Bidied oiih e doses b ¥ A-

fully descri bagk [4b6 m&gdnLIQ?%OQHEQ(ne[ﬁ) h@miRBEre®fs ATAbAR, ¥s mkickl in the
art that many chanoges and nodifications can be made thereto without

depar t i ng '20 RPBHFAGRE STR mypeagtial sEBigen Bresiaerolofitlent i on.  What is

clained is: 1.A pRaserBegitis (AR octORR ASI6tphsqMoRORBILAIRE (st dReomfdt grshr%?St
one A2, receptor a%onl st selected fromthe group consisting o

CVT3033, CvT-Msadaghe (2}, 108 Abrlomintel el 'hle v Wb similes incidgpee fes ath dggse Fluskjed, d

carrier sel ecdygfled, mmutzmessgfe%r@%serﬁ tol tRO5003mcWRtols (44hi S LhPthopat er ,
de-ioni zed water, salijne and conbi nati ons t hereof, and

c.) a nethyl HEWER e e g F 4%0 fﬂ?ﬁr%‘i“e (Hie £ B 2601 S rerBertisei M ARS wore

phar maceutis cahildco maadit (96%) BHIassoRES withike] USSR wh QR ¥ERAG! @W@ Qe s%om%e
phar maceuti cal conpaqsition of clajm 1l wherein_the co-solvent

met hy| bor oni ¢ Cﬂtﬁe@ Wi exacerbafion ofhRigTne dgadacke yidrdirequised 'tﬁ‘fP'%W&F“Pﬁ &T and T
wherein the Afavt @8RiaffiesAGRIpSd with CVT-3146 in 7 and 5 pts, respectively. No 2nd or 3rd

degree AV block was noted and there were no serious arrhythmias. Peak hemodynamic effects
are shown in Table 3 and were noted at 4 min for systolic blood pressure (BP), 8 min for
20  diastolic BP, and within 2 min for heart rate (HR). The effect on BP was minimal and systolic
BP did not fall below 90 mmHg with either dose. The mean change in HR response was
higher for the 500 mcg dose (44.2%) than for 400 mcg (34.8%; p=n.s.). Thirty min after CVT-
3146, BP changes deviated <2% from baseline but HR remained above baseline by 8.6%.
The results of this study indicate that CVT-3146 is well-tolerated and has acceptable
25 hemodynamic effects. Minimal differences were noted in BP and HR responses between the
400 mcg and 500 mcg doses, but AEs were more frequently at the higher dose. CVT-3146
appears safe and well-tolerated for bolus-mediated pharmacologic stress perfusion imaging.

Hemodynamic Changes (mean+S.D.)

Table 3
30 Absolute Change Relative Change
Heart Rate +21.9£10.4 beats per min ~ +36.7%+21.0%
Systolic BP -5.9+10.7 mmHg -4.1%+7.6%
Diastolic BP -5.4%72 mmHg -7.9%+10.5%
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is CVT-3146. 4.The pharmaceutical conposition of claim3 wherein the
CVT-3146 is present in an anount rangi ng from about 50 m crograns/m
to about 250 mcrograns/m and the nethyl boronic acid is present in
an amount from about 0.4%to about 0.6% (w.v). 5. The pharmaceuti cal
conposition of claim4 wherein the liquid carrier is at |east one

buffer. 6. ThegBhakiBseutical conposition of claimb5 whergi a4 of
the said conposition is fromabout 8 5 to about 10. 7.Tﬁ§lr}iﬁs£ FodiSds

phannaceutical conposition of claim®6 wherein the pHis from about
9.1 to about 9.4. 8. The pharnmaceutical conposition of claim1l wherein
the co-solvent is a borate buffer. 9. The pharmaceutical conposition
of claim3 wherein the co-solvent is ahaptie@ 5% (w. v) nethyl boronic

acid. 10. The pharnaceuti cal corr_gosi tion of claim9 wherein said
conposi tion al so dBHpsee de yaspdifaos pifects obE Y iy 1 4theerpigmpred fpdhose of ADO in

conposi tion t gfelaUWhscBlacbedslik a k& B2 DIRCHUE dHrdHicamPIRQch PR BbasGb AL
10 wherein the CVT -3146 in said conposition is present in an anount
f rom about 500k ersifiowis errerapt (6§Famsyenteric AMBFHHénddimbr (RBBetrdireral (RBF)
T e
13. Use of ADQ (10 to 250 pg/kg) caused significant increases in CBF (3546 to 205+23% and 58+13 to
163+16%) and MBF (1844 to 88+14% and 36+8 to 84+5%).
The results of the study demonstrate that CVT-3146 is a more potent and Jonger
10 lasting coronary vasodilator compared to ADO (the duration for CBF above 2-fold of the
baseline; CVT-3146 (2.5 ng/kg): 130+19s; ADO (250 pg/kg): 16+3s, P<0.5). As shown in
Figure 18 (mean + SE, n=6), CVT-3146 caused a smaller increase in LBF than ADO. ADO
caused a dose-dependent renal vasoconstriction (RBF —46+7 to — 85+4%), whereas CVT-
3146 has no or a little effect on RBF (-512 to ~11+4%, P<0.05, compared to ADQ). In
15 conclusion, CVT-3146 is a more selective and potent coronary vasodilator than ADO. CVT-
3146 has no the significant effect on renal blood flow in awake dogs. These features of CVT-
3146 make it an ideal candidate for radionuclide myocardial perfusion imaging.
The invention now having been fully described, it will be apparent to one of ordinary
skill in the art that many changes and modifications can be made thereto without departing

20  from the spirit or scope of the invention.
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a.) at least one A a receptor agonist selected fromthe group

consi sting of CVT3033, CVT-3146, and conbinations thereof, b.) at

| east one liquid carrier selected fromthe group consisting of water,
distilled water, de-ionized water, saline, a buffer, and conbi nations
t hereof, and c.) nethyl boronic acid co-solvent, w thout propylene
glycol, in {W\.¢R¢ BRAK& ison of a pharmaceutical conposition for
produci ng coronary vasodi |l ati on wi thout peripheral vasodilation.

14. Use of a.) at |east one A?. receptor agonist selected fromthe
group consi sti ngiof CXT%QT‘I?)I]%CCBMEBI}JI4§ ; and colrlr}bi nations thereof, b.)
at | east one |iqlid cAPFrEFCRErREyBRPHPRSPHE r oup consi sting of

wat er, distill edapat estleadicene dnj rzegtonagdorist sekalei from the drofpf @nsistiapdf CVT-
conbi nati ons the f .),a methyl boronic acid co-sol vents

wi t hout propyl enEé(%gl 9%@%?46?’%‘)‘%?3“%“?@%“& ti%0n of a pharmaceuti cal
conposition for hyocaatdeaal onpdindidsarder seiergd fignm dfe gaoupunmistinh el vedter, difiled
myocardiumis examned. for areas of insufficient blogd flow foll ow ng
R i st rati on of Sehaeioatie RS FHBS T e ComBber R Sirect 38 Lee. o
a.) at |east onecp2a neethphoronagadiosi baetk eoffedokslemtt he group
consisting Q - 3033 M-,3146, . and conpbi nations.thereof, b.) a
bufer,  and e lesraneaes SRsi PR G a MR B f an arbun
from about 8% to about 20% (w:v) in the preparation of a

phar maceuti cal cQnpositiqgn for ocar di. al rfusion. ing of .a
human wher ei n thg‘ nyog%erplau NG D tﬁmfog?la’g} gggerg?g%%gﬁ&f’%iment
bl ood fl ow fethlibwionyg asidm ni strati on of the radi onuclide and the
conposition. 16. The use of claim 14 or 15 wherein the nyocardi um
exam nation begins within about 1 m nute after the radionuclide and
t he conposition are adhd pliasteeedal chifipdditnus elanf | ehatimiikesykesp@iragdnie
A2a recept °£sc§\91‘12f4%t in said conposition causes at least a 2.5 fold
i ncrease in coronary blood flow, such increase in blood flow being
achieved for |ess than about 5 m nutes.

4. The pharmaceutical composition of claim 3 wherein the CVT-3146 is present
in an amount ranging from about 50 micrograms/ml to about 250 micrograms/ml and the

methylboronic acid is present in an amount from about 4.4% to about 0.6% (w:v).

5. The pharmaceutical composition of claim 4 wherein the liquid carrier is at

least one buffer.

6. The pharmaceutical composition of claim 5 wherein the pH of the said

composition is from about 8.5 to about 10.

7. The pharmaceutical composition of claim 6 wherein the pH is from about 9.1
to about 9.4.
8. The pharmaceutical composition of claim 1 wherein the co-solvent is a borate

buffer.
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18. The use of claim 14 or 15 wherein the A2a receptor agonist in said
conposition is CVT-3146, which CVT-3146 is adm nistered in an anount
of from about 10 to about 600 mcrograns in a single iv bolus. 19.The
use of claim 18 wherein the CVT-3146 anount is from about 100 to
about 500 m crogranms. 20.The use of claim 18 wherein the CVT-3146

anount is about 400 nirgs AAFANButiclleohbEsifiRRf Shintt AhiikGrodabRER ls%bgt
conp05|t|on I s adm ni stered in about 10 to about 30 seconds or |ess.
0.5% (w:v) methylboronic acid.

10. The pharmaceutical composition of claim 9 wherein said composition also

comprises a buffer to bring the pH of the composition to about 9.3,

11. The pharmaceutical composition of claim 10 wherein the CVT -3146 in said

composition is present in an amount from about 50 to about 150 micrograms/ml.

12. The pharmaceutical composition of claim 11 wherein the said composition

also comprises about 0.55% (w:v} sodium chloride and about 50 mM sodium bicarbonate.

13, Use of

a.) at least one A, receptor agonist sclected from the group consisting of CVT-
3033, CVT-3146, and combinations thereof,

b.) at least one liquid carrier selected from the group consisting of water, distilled
water, de-ionized water, saline, a buffer, and combinations thereof, and

c.) methylboronic acid co-solvent,

without propylene glycol,

in the preparation of a pharmaceutical composition for producing coronary vasodilation

without peripheral vasodilation.

14. Use of

a.) at least one A,, receptor agonist selected from the group consisting of CVT-
3033, CVT-3146, and combinations thereof,

b.) at least one liquid carrier selected from the group consisting of water, distilled
water, de-ionized water, saline, a buffer, and combinations thereof, and

c.) a methylboronic acid co-solvent,

without propylene glycol,

in the preparation of a pharmaceutical composition for myocardial perfusion imaging

of a human wherein the myocardium is examined for areas of insufficient blood flow

following administration of the radionuclide and the composition.
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15, Useof
a.) at least one Aj, receptor agonist selected from the group consisting of
CVT-3033, CVT-3146, and combinations thereof,
b.) a buffer, and
c.) a propylene glycol co-solvent present in an amount from about 8% to
about 20% (w:v)
in the preparation of a pharmaceutical composition for myocardial perfusion imaging
of a human wherein the myocardium is examined for areas of insufficient blood flow

following administration of the radionuclide and the composition.

16.  The use of claim 14 or 15 wherein the myocardium examination begins

within about I minute after the radionuclide and the composition are administered.

17. The use of claim 16 wherein the A,, receptor agonist in said
composition causes at least a 2.5 fold increase in coronary blood flow, such increase in

blood flow being achieved for less than about 5 minutes.

18.  The use of claim 14 or 15 wherein the A,, receptor agonist in said
composition is CVT-3146, which CVT-3146 is administered in an amount of from

about 10 to about 600 micrograms in a single iv bolus.

19. The use of claim 18 wherein the CVT-3146 amount is from about 100

to about 500 micrograms.

20. The use of claim 18 wherein the CVT-3146 amount is about 400

micrograms.

21, The use of claim 18 wherein said composition is administered in about

10 to about 30 seconds or less.
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