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ADENCSI NE RECEPTOR AGONI STS BACKGROUND OF THE I NVENTION (1) Field of the

I nvention This invention relates to nmyocardial inaging nethods that are
acconpl i shed by 10 adm ni stering doses of one or nore adenosi ne AZA

adenosi ne wgGaRieeL37a90NI Sts to a manmmal under goi ng nyopermsmo4/o0e@ ng. This
invention also relates to pharmaceutical conpositions useful in nyocardial

i mgi ng nmethods. (2) Description of the Art Myocardi al perfusion inmaging
(MPl) is a di j i qu r t j

characteri zat @%ﬁggéf%oé%%ggyO%aﬁAﬁ '35 isélge(gs?g?ﬁ%elgg u@?g%ﬁ%ﬁ%@% gf%s es
materials such as radionuclucides to identify areas of insufficient blood
flow. In MPI, blood flowis neasured at rest, and the result conpared with
the bl ood flow neasured during exercise on a treadm || (cardiac stress
testing), such exertion being necessary to stinulate blood flow.
Unfortunately, many patienggcRGROVRDIGF TAEAXNSENTYONL | evel s necessary to
provi de sufficient blood flow, due 20 to nedical conditions such as

peri pheral vascul ar disease, arthritis, and the |like. Therefore, a

phar macol ogi@®al Eegdef thedayentioBy eases cardiac bl ood flow (CBF) for a short
period of time vl fvlRioRtelid:aahybanrR] ithagipahdihdas At Ay a@BRiphidhad bydi d not
cause peripheral vasodilation. Vasodilators, for exanple dipyridanole, have
been used f edmipistesngdaspoafeont ar mergdenpting funjadnosine fepepir AEONNH th 2 madimshucl i de.
D pyridanol e_}i {ve vasod I ' f t :h as pain
and nausea I%Par??%&{ﬁh 0&%@ L’?‘ﬁél\sﬁg gﬂk [nr%erglto Irlrgllr%étﬁe\l/aﬁsgg?lﬁ?rg&g‘gtﬁglo%ﬁr@&&,&genosi ne,
a nat ural | y ugsfid i myovgrdiad crhagirgj rdeghodal so i s useful as a vasodil ator. Adenosi ne
exerts its 2 ol ogi cal 'efféﬁté by interacting with a famly of adenosine
receptors chdr acPEFTBAY ofd8e &bt ypes A, A2A, Ate, and A3 ’
Adenoscan(r) ( Fuj Msesagiidiigediiisiopamegihg@BI) is 3 dagha3tienstiatique Risedil fér theldeddtian | y

occurri n% adenqgsi ne.. Adenoscan(r) h%{slS been parketed as an a_d{ uvant in
i

per f usi ot 36"&EhaRIFisEzatien AlFororatysHew dieast nEATIUSIORIMABING UsEsiRAIEIRLs Spghasyse i s

limted duefdpnabif8adtd Rchiy siedbranufiblertINddadows ReRHIPT HiHA WHAL heashid@ Urge to
breat he deeply, headache, throat, neck, and jaw pain. These adverse effects

of adenosi net msteand the resyltichmpared Wiglathe bieod flow msesured derieséxgesise ot e peasmill subt ypes

ot her than . i i i . i.ne.
Add 1 onal 1 §Ferine e eIl B8O oXR AR BNRL Hinfide LS Bl JORORELAR,
treat nent s cnany pgiehth erepmadechiexercisé atri¢viaks he@Ssatyitorptovidg suffisientdrod Adendscan(r)

is contraj ndi cat.ed i n.nman atients i ncludi.ng thqgse w econd WO
005 05257 tbteyclottianssBa bEPhEH PR HERES 7RGk i e ode ' sease,
bronchoconst ri ct Tgefére, DfHancdtoppiasiapent thutigereis&tatitac bladd dloivICBRY foEfétertwi t h

known hypersensjtivity to the drug.. O her potent and sel ective agonists for
the A2A ade®eRqdfd tlpg(y@b\{ddqco greathspefit paptigplarly one that did not cause peripheral

vasodilation. Vasodilators, for example dipyridamole, have been 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 vasodilaiof: Adenosine

exerts its biological effects by interacting with a family of adenosine receptors characterized
as subtypes A, Aza, Azg, 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 Aa, 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-



exanpl e, MRE-0470 (Medco) is an adenosi ne AZA receptor agonist that is a
potent and 5 selective derivative of adenosi ne. WRC-0470 (Medco) is an
adenosi ne A2A agoni st used as an adjuvant in inaging. |In general, conpounds
such as these have a high affinity for the A2A receptor, and consequently,
a long dura,&;}ta&/&tz”@cti on, which is undesirable in inmagipgeyushisisoo2doliere is
still a nee or a nethod of producing rapid and nmaxi mal coronary

vasodi l ation in mamual s wi t hout causi ng correspondi ng peri pheral

vasodil ation, which would 10 be useful for nyocardial imging with

radi onucl i der thigbddgsee bRYcRS srus @odeatisemse) srohschuennkteictbe of bloactospastid long dikeaseAZA
adenosi ne receptor and_ have S short, dur&athiagn of action (although I onger

acting t han®SdhpRisAY 1 kBAVE BYPIREREYIH M&s obviating the need for
mul tipl e dosi ng.otheYVRRYd S¥techiviadoDMVENTH thiNa LoadEhsint @dcbvd argkdiva, Fever al

aspects of this invention. A nethod of producing coronary vasodi| ation

wi t hout per$XgmeleaMREARAIA (Meddodis 2n adenosing Avafecepiohifonist thy 1SARAH 8tder i ng at

| east 10.g r@@ﬂﬁ_ i hu : od of
pr oduci nsg c%ﬁ%ﬁ%"‘r‘%ﬁg%rs%g? 55%@5' W t gﬁo %%??%ﬁée?r{a el&/%@gc?ﬁ i%a?gﬁqﬁfﬁgaﬂzo
human, conpadjisiantgn aolaging. Bt genéralgcampommds sudhira theadbimye a high Bffppity forgheARA r ecept or
agoni st to the hugan. A nEt h?d (r%fﬁ pgo(g(ucéjnrgw 0 osnar?\gs.r\é gcl)nleaaitn'gon Wi t hout
peri pher al FEEEE 4 CPBRICA: 2 190G Bt r?ﬁ % lg éd"rﬁd St er ngga ‘A2A receptor
agoni ?]t di nf an agmmﬂ&heﬁ'aﬁgiilmgnéeﬂ%ﬂa&gmllﬁd ol'Qrodhﬁngﬁhﬁidtan@QﬁxiglaIcblrdrfagf hgrr}an. 25
A nmet hod of praoducing corqQnary vasaodil ati on wi thoyt peripheral vasodj|ation
in a human'2seghipon @if??g"aﬁ%ﬁv Quf gausipg corissponding pe H{‘Sﬁ“{) S‘KB‘N‘?"eW@ S &goni st
to the Rymesy usefh R HHOGrd41 ids Tt d e REBBAEYEnN AP REHHeA LorRAFbulds VAR be

peri pheral vasodilation in a human, conprising adm nisteri ng@gbout 400 g of

a A2A receplebetivifonths s aslenopinergnspinr and Raveea shod dumtion ofackan{gthoseivlensy

vasodi| at i ofkipf HIRHmRERIAIEH BlaadRSAE! Ial dRTuehB iR neclol HTRPle dGGAPT | ST NG

adm ni stering about 500 g of a AZA réceptor agonist to the human. A net hod
of produci ng coronary vasodil ati on w thout peripheral vasodilation in a
human, conprising adm ni steri QQ,.0 receptor agonist to the
human. 2 WD 2005/ 082379 PCTI mgu iwmof produci ng coronary
vasodi | ati on w tTheddllonaig s 1everal aspeadif trad invéntiom a human, conpri si ng

adm ni stering about 700 f.a AZA receptor agonist. to fhe hunan. A nethod
of nyocardial pét f"l‘ig‘f’gﬁf‘%ﬂ‘g’d}rﬁ§°@fm¥l_vﬁﬂ%‘f?“ g‘ﬁﬁ??ﬁﬂi‘ﬁ’agﬁﬁ?ﬂﬁag?%“iang a
radi onucl i dgunsiAdedinptiding h@RRRtRihg AAORE BY VBRI dalt dnb A, LRApide GERR o BONI ST 1S

adm nistered in an 5 anount ranging fromabout 10 to about 600.g and
wher ei n t hehy®®a. r ecept or agoni st is

A method of producing coronary vasodilation without peripheral vasodilation in a

20  human, comprising administering no more than about 1000 pg of a A4 receptor agonist to the
human.
A method of producing coronary vasodilation without peripheral vasodilation in a
human, comprising administering a A, receptor agonist in an amount ranging from about 10
to about 600 pg to the human.
25 A method of producing coronary vasodilation without peripheral vasodilation in a
human, comprising administering about 300 pg of a A4 receptor agonist to the human.
A method of producing coronary vasodilation without peripheral vasodilation in a
human, comprising administering about 400 pg of a A4 receptor agonist to the human.
A method of producing coronary vasodilation without peripheral vasodilation in a
30  human, comprising administering about 500 ug of a A, receptor agonist to the human.
A method of producing coronary vasodilation without peripheral vasodilation in a

human, comprising administering about 600 pg of a A4 receptor agonist to the human.



adm nistered in a single dose. A nethod of nyocardial perfusion imging of a
human, conprising adm nistering a radionuclide and a A2A receptor agoni st
wherein about 300 g of the A2A receptor agonist is admnistered in a single
dose. 10 A nethod of myocardi al perfusion imging of a human, conprising
adm ni st erywaoes/ossdi onucl i de and a A2A receptor agoni spcwuszeey/m2aiiout 400 g
of the A2A receptor agonist is admnistered in a single dose. A nethod of
nyocardi al perfusion inmaging of a human, conprising adm nistering a

radi onucl i de and a A2A receptor agoni st wherein about 500 g of the AZA
recept or agoni st A Bethadofpmduping easpnagy Yasedilatigniyjiheutrsseheral vesat ipbign sra

myocar di al S| {.Ng:.of risi 3\ I a

4l onuc i e Ry HE A el baltTO0 g BEITR[, Bl AR HehR 2,1
recept or agoni st A methadofi nyosiréinlgdrfusiorminaping bfa ose, coApnehf) adhiokteriygpcar di al

erfusi on i magi ng .of human, conpr.ising. adm ni stering a. 20 radi Qnucli de
Bnd & AZA r CEBBRBIE A TR RIS BHE M 00 GEPPHEOREAS FURBIEE oni st
is adm ni stgrs dafgify S abdt M%bom\smﬁmq_»@%rermﬁgﬁ{Ad&%btop ohidsik on i magi ng

of a human, conprising adm nistering a Tradionuclide and a A2A receptor
agoni st wheradmnistered Azvsingledost-or agoni st is adnministered in an anount

ranging from aboyl . 10,4 & ROk RA% BS ANGinBES filnhn! A pRehy bGHREE, fI0ON! St
o?us. ne‘%hgg 0 |§1 pe ? i

is 25 adm nisteréd by 1V nmyocar usi on 1hagi ng of
a human, conadiosichige adri Ayl sdceptoragorist whadinabout 130¢ gg afithe A, A2dkploeag@pisois agoni st
wherein the A_recgpt or. agonist is admnistered in an anount ranging from
about 0.05 t ¥ UHEE! 8 ‘k‘gj’s%md wherein the AZA receptor agonist is

adm ni st qged by iAmb@bSE mdRarbialREta6h RiagiXy 0 ARidhad! corPrbiMS b@Rinisk¥BEE N9 of a
human, conprising adm nistering a radionuclide and a A2A receptor agoni st
wher ei n t he rdianyciidepdarA.agrsaptetagprstadaici abpetrtee ng of thnA2.Feesplop asis0i8 2379
PCT/ US2004/ 002304, Tou ngi ng fromabout 0.1 to about 30 g/ kg wherein
t he A2A rece?) d?’Stgrﬁgﬁas{}gglé&sgdm ni stered by iv bolus. A nethod of

nmyocardi al per f usA mathbdrefyhyegardial gerfosiomimaging 6pa hshangcontprising sdreinistegnga _ _
i i 5t er ed RTINS S FRE GPEHT TR 0L Soh Qe PUT Estne
patient wher giminik@RIAZLSihBCEREOr agonist is admnistered by iv bolus. A
met hod of myocardi al perfusion imaging of a human, conprising adm nistering
a A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and a A receptor agonist wherein about 600 pg of the A, receptor agonist is
administered in a single dose.
A method of myocardial perfusion imaging of a human, comprising administering a
20 radionuclide and a A, receptor agonist wherein about 700.pg of the A4 receptor agonist is
administered in a single dose.
A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and a A, receptor agonist wherein the A4 receptor agonist is administered in an
amount ranging from about 10 to about 600 pg and wherein the A;4 receptor agonist is
25  administered by iv bolus.
A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and a A, receptor agonist wherein the A, receptor agonist is administered in an
amount ranging from about 0.05 to about 60 pg/kg and wherein the A4 receptor agonist is
administered by iv bolus.
30 A method of myocardial perfusion imaging of a human, comprising administering a

radionuclide and a A4 receptor agonist wherein the A4 receptor agonist is administered in an



radi onucl i de and a A2A receptor agoni st wherein the A2A receptor agonist is
adm nistered in an anount no greater than about 10 g/kg to a standing
patient wherein the A2A receptor agonist 10 is administered by iv bolus. A
met hod of nyocardi al perfusion imging of a human, conprising adm ni stering
a radionuclide and a A2A receptor agoni st wherein the , agoni st
i s adni ni sSYOREPAF3n  amount rangi ng fromabout 10 to %ﬁﬂﬁﬁg%@%%%f/\her ein
the wherein the A2A receptor agonist is admnistered in about 20 seconds.
t5 A nethod of nyocardial perfusion inmaging of a human, conprising

adm ni st er i agownt ranghhig GrdouCdboaD. Adchbout AR Ag/k e Gh@rtiatheah@ Mécsptot agoaist ianount

rangi ng fromabout 10 to about 600 g wherein the A2A receptor agonist is
adm ni st er e@dRisteEddYiRENUShout 10 seconds. A method of nyocardial perfusion
i magi ng of a hUNRRnetfA WP hlyStatdlal 3 INnS n8EihgISF ahumh R EoRPHShd StehiARErid 2\2A
receptor agoni st wherein the A2A receptor agonist is admnistered 1n an 20
amount gr eatadjonu¢iale andodba rECeptpr aﬂoniﬁéwﬁmindfeAuymwt@iaabniﬁé&mmiﬁﬁed megi ng of

h , i Si dm ni st ey di. | i.d A2A t.or. i st
her orn’ e BRI PEBEACY <L AtsH] SRR A AT ATLI RN M TRSHE GPUSie: ¢ han

about 100 gaddini¥eiddas i®bolayocardi al perfusion inmaging of a human, conprising
adm nistering a 25 radionuclide and an A2A receptor agani st wherein the A2A
receptor agoni stAimethedof Ayesasdial peripsionimagipg,efiAhupdn. GPRRTERE AdMURISIBERE Y | A

met hod of myacALdiRlan®S Al UsE i%@ﬁﬁt@rg ih 1R ALY PR EbtorCRBME iSAdRenifeTh [ a3t er i ng
a radionuclide and agn AEAA r%gbés or ag%rni st %ergﬁ%ﬁghe AI\ZA rrgcept or agoni st
i s admi ni st emeehtinp greatar thamahout Hougfgsta e standingpratiso O/hgreindbe Axaretehiodagofist
nyocardi gl per.fusi.,on.inaqi of a human, conprising adnministering a

r adi onucll%i d& agﬁ'émgerﬁ&h?' 'rvg)cf’glgt or agoni st wherein the A2A receptor agonist is
adm ni st ered i n Aafetldof fyotaadiglipatfusisnintagib®onta hhafan,GomPrisib®admimiOrig aand
preferably about 400 (? 4 WD 2005/ 082379, -PCT/ US2004/ 002304 , A net Qod of
myocar di al  FIHE AT Ardes EFPERT 2BOHRS HAFTON s SPRIEY 28ONPGH Amipistagdapan
radi onucl i dgmgid raginp4dnl HoEPI0AH a@&@m%&%ﬁﬂh@wh&%n%{ﬁ%%ﬁ offglON! st 1's
sel ected fromthe “group consisting of -3033, CVT-3146 and Combi nat i ons

t hereof . A nxadministord mabost29isatonger f usi on i magi ng of a human, conprising

BT QU CN EL RNV L e e e
myocar di al  paidnusliderand BTG fegep0dr agoris itEum, amoONRArigfigETAABUNI 03b E5duneN0a.g

r adi onucl i de _an bout 400 o) onpoun el ected fromthe grou
consi sting &he@%-lt_eAZA receptorggonflst% a m{rrlPsteredqn?ess t?xana out 10 seconds. 9 P

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

radionuclide and a A4 receptor agonist wherein the A, receptor agonist is administered in an.
20 amount greater than about 10 pg.

A method of myocardial perfusion imaging of a human, comprising administeringa -
radionuclide and a A4 receptor agonist wherein the A, receptor agonist is administered in an
amount greater than about 100 pg.

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

25  radionuclide and an A, receptor agonist wherein the A,, receptor agonist is administered in
an amount no greater than 600 p.

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

30 A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and a A4 receptor agonist wherein the A, receptor agonist is administered in

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



3033, CVT-3146 to the human. 10 A nethod of nyocardial perfusion inmaging of
a human, conprising adm nistering a radionuclide and about 500 g of a
conpound sel ected fromthe group consisting of CVI- 3033, CVT-3146 to the
human. A nethod of nyocardi al perfusion inmaging of a human, conprising

adm ni st er whoss/oshsydi onucl i de and about 600 g of a conpeomasseieased from
the group consisting of CVT- 15 3033, CVT-3146 to the human. A nethod of
nyocardi al perfusion inmaging of a human, conprising adm nistering a

radi onucl i de and about, 700 Itg of _a.conpoun el ected from.the group

consi sting of CVkmetdsf myepprdial perfysipn i "I”ﬁﬂ%ﬁ f‘mﬂl’ﬁ‘é‘f’?fé?éf’gc?fjml’ﬂ}%%ﬁ‘lgai al

per fusi on i RRGIRSiRan@al A BEepoPLPRRisEN IRk RAIAL SEepidk Bgbnit is3Bediciiadnine| i de
and a A2A receptor agoni st wherein the nyocardi umis exam ned for areas of
i nsuf fi ci enterdypeorsistingol G\OT-BHA% RY T2 ¢ #idsembinations Bereehie r adi onucl i de and the

AZA recept of | a09diad ofifBLIRH pOlusBAGGANAY Al HBRES UShAR MGG 2 human,

conpri sing adm nistering i onucli Areceptor agoni wher ei n
t he nyocar diradionuslidexadraboet300qee ofir easponfid seRbted fromfthd gowpondtmgdf CVow

foll ow ng adnini tion of the radionuclide and the A2A receptor agoni st
wher ei n the%%%gyr{dﬁﬁw%‘}eﬁﬁ‘?‘ﬁﬂ’ti on begins within about 1 minute fromthe
time the AZA regaamuRyd oRg9aidialipsrinenliMbghLofahumén, FBhp@shldmmiasapdi al
perfusion imagi ng of a human, conprising adm nistering a radionuclide and
an AZA r eceptdenuglifisring abophd0aigref 8 Bempaynd selested omdhe mpun qeasigtmg of e¥épt or 30
agoni st causgs, ab, 3 £33%, e furad ©/ d i NCrease in coronary blood flow. A method

of nyocardi al " perfusi on 1 nagi ng of a human, conprising adm nistering a
radi onucld de andAanottd of exyeqatdal padcsimnshagiteesf @ihnmbl @omphising altmidsterong aof t he

AZA recept or oni.st 5 WO 2005/.082379 / US2004/ 002304 .caus t least a
275 Tola i ncrBaSeidhng ShophaDy e B6aHEIHER TIPS CHPIRAE IR AV about |
m nute fromsobe BAM ks hahiMm. of the A2A receptor agonist. A method of

nyocardi al perfusion imagi ng of a human, conprising admnistering a
radi onucl i de andAdnethoof myeeardid e igpgiphefaduman kampagRgAdoEnstemeand t he

A2A receptor i r Y I ocar di al
perfusion i n%g?rﬁlgﬁ%fa%ga%ﬁﬁ%@%c%ﬁ%%ﬁéoﬁﬂ%§eze§ﬁe1ﬁ%‘irb§)ttger %"Pﬁ“f@m?g‘égﬁﬁ%ﬂ de and
an A2A r ece®0d3, GAodidstio thaneam t he radi onucl i de and the A2A receptor

f‘?rg”? st are ad mng.i{ﬁétﬁgfpgmsyig&“ﬁ 'Elgagﬁ?s‘r@'g{é@ﬁ%%%t 19 NS i Al R uST on
ging of a hu X
radionuclide and about 700 pg of a compound selected from the group consisting of CVT-
3033, CVT-3146 to the human.
A method of myocardial perfusion imaging of a human, comprising administering a
20 radionuclide and a A, receptor agonist wherein the myocardium is examined for areas of
insufficient blood flow following administration of the radionuclide and the A4 receptor
agonist.
A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and a A, 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
Az Teceptor agonist is administered.
A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and an A, receptor agonist wherein the administration of the A4 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 receptor agonist wherein the administration of the A, receptor agonist



10 radionuclide and a A2A receptor agonist wherein the adm nistration of the
A2A receptor agonist causes at least a 2.5 fold increase in coronary bl ood
flow for less than about 5 minutes. A nmethod of nyocardi al perfusion inaging
of a human, conprising adm nistering a radionuclide and a A2A receptor

agoni st "‘hﬁ'b%fk dshfoadm ni stration of the A2A receptor agqnis3bosoBdses at
| east a 5 fold increase in coronary blood flow for |ess than about 3

mnutes. 15 A nethod of nyocardial perfusion inaging of a human, conprising
adm ni stering CVT-3146 in an anount ran;;l ng fromabout 10 to about 600 g in
a single iv chiskia leagt ar?s‘l fobtingtaserinooeanarty dloog Eowhat drachigediwithingboat hunan,

conpri si ng anqnu h(s)ma "’%?égﬁgoh? Q%Btgppgéﬂtst ranging fromabout 100 to

about 500 ¢ INd° Hgne pre I'n a single iv bolus. 20 A
met hod of nyocar Elltﬁﬂthqdeiff'ﬂywaﬁhallpa‘ﬂitg;ld’mgm@élngaoﬂEHWﬂnCm')fﬂpfliiﬁg adyniadeting £t er i ng
CVT-3146 by iy bolus in an anount ra ng fro Otoa ut 600 that is

i ndependent "¥tonuglide %P’ggv fBCfCP'Ph%gOﬂ{ﬁh)ng %’é %]dje aP’E&’FI‘?ﬁﬁé‘*ﬁ? ¥l

CONPOSi t is0NSe G RYe ainitiktédtd depaBtlyone A2, recept or agonist, at |east one
liquid carrier, and at | east one co-saqlvent. 25 Pharmaceutical conpositions

conprising at | eAdeethndeof myocardig pifusiondpagingef a wmapcogprispgadmipigree Zarri er ,

and at | eas t i el ected
fromthe g?ao(ﬁ%ﬁglgér%sa ?gt“?lﬁg rgtﬂﬁwg‘g oals{ ‘bﬁeré\gthe rqu&{gagﬁgﬂggﬁmﬁ}haicﬁ)otﬁs t her eof .

Phar maceut i @admls:ewpdmlrtlst@ntsmmlmpmlsb'ng at Ieast one A2, receptor agonist, at

| east one |1 qUI g\n?e dd I%{Aj?l%gxgus %ofcaqxdle(%lnvc%gli) gjhgacﬁtgnstteﬁgq o ' qui d

carrier conprises wa er I'oni
buffer, or calidnutiadeiaads Atz,htebapafr agdﬂimwhaemutel atdﬁthmmosﬂthe m{x&e@pwpagomsng at

| east one , rec r ist, at |east. o | i r,. and at | east
one co- sol véﬁ‘fseﬁ/\ﬂig rFf1 %ﬁl&ﬂe%rwwaﬁtﬁeaﬁwéj d‘%“lfi‘ PYRINNES i d, bor at e
buffer, propyl eng gtdadlf myéardifl|peEhsion iBgn@bfCiiman Sco¥prigiRD MdRBRB AR a

PCT/ US2004/ 002304 Phar maceut i cal conposlitions conprising at | east one A2,

recept or agdtfliguclidgan ades regrpior peopift wherain thecadminiyiration of the:fen 1675810E 8898151 vent
wherein the cQt%e%%'léé&r}atz 4 ﬁnmtrbagt BOdORLS bRl Frow fE’hétsrma%U&dt%%mﬁtemos i tions

conprising at l'east one Ala receptor agonist, at least one liquid carrier,
and at | Hast oneAcoetls@tquwcarm@lrpetqurmamggf&ﬂm@nn, jomprieinkydrvivistsning aci d and

S REICEe AR O AR NS T T T

co- sol vent wher ejArméthed of amysirdigliplrfissonTRaging O itia6, @aipHsing edminRtetiie CVT- 3146
is present in an amount ranging from about 50 mcrograms/m to about 250

ni crogr ams/ MY A0 If ARARUKANEBE 8ﬂméb%|199 tp abesit Qg andmorp PrefERPH 2bPRom about
0.4%to abOLhTOO g.g S &l‘%lé/)v ‘bolus.

20 A method of myocardial perfusion imaging of a human comprising administering
CVT-3146 by iv bolus in an amount ranging from 10 to about 600 pg that is independent of
the weight of the human being dosed.

Pharmaceutical compositions comprising at least one A, receptor agonist, at least one
liquid carrier, and at least one co-solvent.

25 Pharmaceutical compositions comprising at least one A, receptor agonist, at least one
liquid carrier, and at least one co-solvent wherein the A, receptor agonist is selected from the
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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to Pharmaceutical conpositions conprising CVI-3146, at |least one |liquid
carrier, and at |east one co-solvent wherein the co-solvent is

met hyl boronic acid having a pH of fromabout 9.1 to about 9.4.

Phar maceuti cal compositions conprising at | east one A2, receptor agonist, at
| east one wWa mod/@s287arri er, and at | east one co-sol vent IGEE2004(0p2304
co-solvent is a borate buffer and is preferably about 0.5% (w v)

met hyl boroni ¢ aci d. Pharnaceutical conpositions conprising at |east one A2,
receptor agoni st at aIee%}satl one . ilois ui drisqr?rgileggt,onagq at, tIoreasotn.sﬁ)ntel cp-sol vent
wherein a co-sol VAHMFRNE SEPRISWOR PFRSIE Y e 08F Sp:ABID LTI 81 188 TW: v)
met hyl bor oniiguiiciafiedRbd Wedsedna cb-BEvanOWHRGH thHe @B-sblvért ibaﬂeth)dmﬁdaﬁﬁl a buffer
to bring the pH of the conpositjon to about 9.3. 20 Pharmaceutica

conposi tions conpPIERYUEH CoBRASHIOBfOMRDSING % deaphopF Agnderipiet 2208t P‘é%?éi‘_’“ﬁne
liquid carrighid @R, ahd hQ&SE orRRE-sAPen® RhAER the WDBEIOLM i & I&R¢ ¥R Undi S 2
borate buffer and wherein the A2A receptor agonist is -3146 which is
preferably prhesamtheirn reerptor egqpissisGVdmI#e an  anount from about 50 to about
recept or _agont st PrTALES Sible oAt CO0SI EOIPELEMRM o fRE meRe A2
co- sol vent vaagsreiepo{shleexﬂ%minﬂb@d;o-siogxea ipmethylborbmié fgd whewbie tigs GVT-B s IAZA
O kb T SR S BB R kR e o
conposi ti on tat MmethylbordRiciatie $s fEsenttin £h mbnt frony Jboandléxme sHohid.6@ewand about 50
nM sodi um bi car bgnat e. Pharnaceuti cal cq itions conprising at | east one
A2, receplor agohf¥taceyfic GamposHiqRs °°§’®"?‘%§§h’3 g‘{jﬁ lggst ’}fﬂ’ﬂugtca’[”éhé’fd%ne
co-sol vent Whgt GetolshRemWhsRinBOo-dofveR i ORYMAPG ML ¥G@haviipth SHN6Y frdf SHRMI ene
glycol is present in an anount of from about 5% to about 25% (w v) and
preferably $-htoghogti®sunt of from about 8%to about 20% (w v). Pharmaceuti cal
conposi ti ons_conmppl a0t fiof ing SIEPAE ARGORLSE agoitlst, hABRIorRNE 7
WO 2005/ 082379 P B%@ég% ‘%6%@%‘%4‘0 ﬁa@ﬁﬂnécarrlg}eor, and gt Tgeoastt one

co- sol vent wipidarrier,aed edeasbdngenisolvent phapy therre-soivend ¢d a bomade buféer agk opyl ene

gl ycol i S5 pr&gfgmﬂ Lagouqa S%ngg%gnquﬁo;oq‘{ga@gout 5% to about 25% (w:.v) wherein

the liquid carri inclu er to bring said conposition to a pH of
from about 6 to #@hawiac&iticloamipmitond doaphisingatpast dne ApSe@piopigonist) @t ledst dreast one
AZ, recepto rrier ast one

r..agoni st, at |east on 5 liquid c o an I
o sol vent viBRLRTeEHed et By r sy BaiboRit e oy opyl ane
glycol is prgseRblylaBodd. s mélylforie 20Md whifein@heddaigbsitalfuigr ei n sai d
conposition further conprises EDIA. Pharmaceutical conpositions conprising

at | east oneOMPEsFaORFEUP PEBBIF BH of B campegitionipaboytidchui d carrier, and at
| east ongy Co- SOl YRl hBEA icBmbARiohOoRREUEN 1daSt Ak APYLAEDE: HoKROL: 1BRfdhe

liquid carrier, and at least one co-solvent wherein the co-solvent is a borate buffer and wherein
the A4 receptor agonist is CVT-3146 which is preferably present in the composition in an
amount from about 50 to about 150 micrograms/ml.
Pharmaceutical compositions comprising at least one A, receptor agonist, at least one
25  liquid carrier, and at least one co-solvent wherein the co-solvent is a borate buffer, wherein
the A4 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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to propylene glycol is present in an anmount of from about 5% to about 25%
(w.v) and preferably in an anount of from about 8% to about 20% (w v)

wherein the A2, receptor agonist is CVI- 3146 and said CVT-3146 is present
in an anount from about 50 to about 150 m crogranms. A nethod of producing

coronary Wag96islogss»@n W thout peripheral vasodilation @oIS2604/002304

adm nistering to a human the pharmaceuti cal conposition conprising at | east
one 15 A2, receptor agonist, at least one liquid carrier, and at |east one
co-sol vent. A nmethod of produci

. ) ng.coronary vasodil ati on wthou eri pheral
vasodi | at i oHIU et idg'e AT PR R e Reraaltert @R b s eREhy
CONMPOSI t1 ONpGEVIRY c@gis?FeSér@ﬂﬁatn 8ent AFom BERBYLH BARNERLw:vivhbB@She ONE
liquid carrier, and at [east one co-solvent wherein the A2, receptor

agoni st i s Bvid gardeg.inchelena hefferdelbiists sprdoempesiipnéor Bl af from abaydp eabiosir8- wi t hout
peripheral vas O%Haﬂ'ﬁdcgﬁica c%q@&iﬁ&ﬁ Qonﬂ&%d}% at ieg{t 'ogﬂé};.?%gptt}f%gﬂstt gﬁeast one,

phar maceuti cal conposition conprising at 1east o ept or "agoni st, at
| east one | liguid ceroay aridext Jeastiode at-solveaswhepsie the ce-salang istprapiyleneglpca el the
receptor agonist i T-3146. and wher ei.n_sai ar i.cal..conposition is
adni ni st er eHmpﬁf/“e’l &iycﬂ i HEese g’aﬂaﬁﬁ’f‘ﬁtoogﬁ(??’ a%?%é%ﬁoﬁg&gg%ﬁ"g’ﬁvu\/sﬁggdi | ation

W t hout per tgthsitibn fiathetddnigris@EDTXONPr i si ng admi ni stering to a hunman the
phar maceuti cal conposition conprising at | east one A2, receptor agonist, at
| east one |i qui cPiRERIcPEical composiiions saraprisiipet (68st OBF (umEceRIREIERNIN, fieastepe

receptor agpaiigtaris, {sndhr RA4GneOHsoNIRY Whefei the do-BNMNTRGRIylch@hlysoP IROAL L i ON 'S
adm ni stered by iv bolus and wherein said pharnmaceutical conposition is
adrmi ni stlér egropylengiysel i @resent i amousipf fomsbewitisto apoutdbhdy:vo endumrefamblyng
coronary vagog a%hhtﬁd?%ﬂ%h’tt@/ﬁ%ra'b&n%b Y (A3 S elnthd R1 rectABPIbSLIICVT.

adm nistering to a human the pharnaceutical’ conposition conprising at | east
one A2, relstand szidONTs3146ad presentsh ammrouni flom db@t b0 foaabputd 40 madrogreast one

- sol wh ' he A2, .8.WD 2005/ 082379 PCT/ US2004/ 002304 .
agoni st 1's OVT- SARE of BrogtimErerose visite wporprinal Verdfaipd P

adm ni st er edomprisingadmidiaeringo b huéidhé phaabaditicaldmpbgticgdoaipaisiagal 1éast oter e
preferably about 400 m'crol%r ans. ’léln al | o& t he net hoqs above, the dose is
h @O¥E. 0

pr ef er abPy oPiof agonifh ok icast gne Jigu angatleastne CoFOlVEIL et hods above, at

| east one radi onAGletHdA off ProdtitiigdosdnafyedsdanitnevithdhitgeripHerA visdilatibhe _
adm ni stration of the A2A receptor agonist to facilitate nyocardi al inmaging.

In al | of tREMPASIBSdHIHLERNE o # Remyyhephamasewtical coppgsitigniompsisiag aldeastPngo

seconds or | ] 'y 20
seconds o g3 eryR WERELAPIOL 3 RERAERL RS o HER WRERR AR

receptor agonist is CVT-3146.

20 A method of producing coronary vasodilation without peripheral vasodilation
comprising administering to a human the pharmaceutical composition comprising at least one
A, 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 coronary vasodilation without peripheral vasodilation

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

A, receptor agonist, at least one liquid carrier, and at least one co-solvent wherein the A,,
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Figure 1 are intracoronary Doppler flow profiles follow ng adm nistration of
18 g adenosine IC bolus (top) and 30 g CVT-3146 |V bolus; Figure 2 is a

pl ot showi ng 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
f1 ow vel ocwbyeiswszgpeat er than or equal to 2.5 tinmes bagerivamocensnary fl ow
vel ocity for varying doses of CVT- 3146 wherein "n" refers to the nunber of
human patients dosed; Figure 4 is a plot of the time course of the average
peak velocity (APV) ratio for uman patients receiving 400 g of 3146 N
bol us; 20 FirRseRter aoRig laCMTétl%whftrﬁethe.w apRuntod CYfl- Héégretasa@enf%?redhunan

patients recgj T the tinme
course of b?@gg ‘ﬁ?"eg%g‘riébog" a%fubnan lgéél ’é’h%(“s&?g‘légeip&%‘g%g%&éé@of CVT- 3146 |V

bol us; and Riigogremy. i s an adverse event Table. 25 Figure 8 is a plot of the

Change over ti T80 afll of e e ds§b Q.F%Lo%\%gfgpﬁ%?a% Bl étgre 1an su'[%geac{&;% Y mal e

vol unteers in a supi ne p05|t| ous curves ferent
amounts sof CVT- &Zhﬂﬁfmdmethb&stabo@datﬂaasttohaa@haﬂuobdﬁlsadnﬁmgtlafeébefﬁrea\m c@ftar e

pl ots of the an .chan n, heart rate of | th l e. vol unteers either in
a standing &?g%P‘I“BWaB?’g?fﬁ{’eaAé“Jﬁ‘ieﬂtgr poushtp Sar‘iﬁ%\}ee?‘y?cg%@?f”&g "ari ous bol us
dosing levels 3B MM of ETmetAdka absieIE osk Is préfe@bly a@inirteréda 60B¥doREEBreAgNge i N
heart rate in relationship to the total _dose of CVT-3146 adm ni stered to

standi ng or Psfiprite3hisaends pelew. pemanpigleraply 208geopdsor lesthe  term "DBS' refers
to the observed data point while "fit" refers to a curve fitted to the 9 WO
2005/ 082379 PCT/ US2004/ 002303 observed data points; Figure 12 is a plot of
heart rate - (area under curmsmmlimmlidﬂm@mge from baseli ne in
rel ati onship to hlel etIOta' tdos%aOD crf?ow Pldsn}o E)v%t elagmlmsg'atlon Egé

supi ne  human subB&&t ¢ BRCHUFE “PBPFS Y BPOES SOt he AmaRithiimt e Ej% from

basel i ne heaﬂgnoglagfcmusr(a%)mdmo mglcas[rramsweemgratl on of CVT- 3146 for
patients in a SUEI ne position; gure i's of heart rate - (area
under the curve Figpigg ‘Q/aP]@Hh@&'t“)% ?JGE“(’@h‘PS’f%d%G B VdhHA§an fepRtasel i ne
versus pl asmp i Red> mMn) for patients in a supine position; Figure 15 is
a plot of the time profiles of nean heart rate change from a baseline 10
versus mean pl asHguesdrieabeblathaiorpay dhe dutatien §fdimetho@rapakyflodoebocty isCVT- 3146;

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 pug of CVT-3146 IV bolus;

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

Figure 6 is the time course of blood pressure for human patients receiving 400 pg 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 dosing 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



Figure 16 is a plot of the average peak to blood flow velocity over tine
followng admnistration of CVT-3146 neasured at the pul nonary artery (PA),
the four linb artery (FA), brain arterial vasculature (BA) and in the |eft
circunflex coronary artery (LCS); Figure 17 is a plot of the percent change
in heart r nd bl ood pressure (BP) for 15 vari
CVC- 3146; n(g @?&?@ 18 is a plot of the change in LBF an /i@@@ﬁ%& flow
upon admi nistering increasing amunts of ADO or CVT-3146 to awake dogs.
DESCRI PTI ON OF THE | NVENTI ON 20 Potent A2A agonists are useful as adjuncts
in cardiac iohteg‘iedgatﬂ:heintsadded either prior to dosing with an imaging agent

201 Thal |1 um or - obREdARCE T AedfhaRilinte yath AR RUCTERLAM SERHE foln) (ol
and potent AdRlirgiantlxionsHifatthe ot &mef@BFﬂMﬂaddﬁmnatedmsgmdfng@aMpim |ncr ease
peri pher al 3I ood flow have been identified. The A2A agonists, and especially
CVT- 3146 andUMI%sUbIsis3033 have a rapid onset and a short duration when

admi ni st er ed. AnFing%wesos;ﬁsmmmamMmuadwdrﬁ badlineaRat iate #makidfse new
conmpounds is that they are verg useful when adm nistered in a very small
quantity i nPisep ﬁ‘glc@t@BP'U%f G\ht-8 SSprorsgients in sypipgpaséieRion. The AZA ~receptor
agoni sts can be p@ﬁen g%fm&rﬁ%uqséamemé Ll Eiﬁnelﬁeﬂeca%@égdﬁisgh as 600
g or nore and sti be effective with fewif any side-effects n opti mal
dose may i nahinde changt fromlbaselae ‘@SSUiolafngAblﬁ(D Essmim) foin patients oy supi@@ositionor  nor e
O o 20" CCeP! OFigS e pio Bk RIS SHER s ALORE LRL. 858 pllell, "an0° from
preferren thafsustxheam%%na eaepitationgeniise fara zadgﬁkgdﬁef éﬁTﬁMGz singl e bol us
injection in an sel ect from ahout  30Q g, ut 400 about 500 g,
Lbbut 600 10 VO BBUE/ B RSB Tof v BRA Sisbire FHBVHE Those
anount s ar e aumeidaaasesioV SIBIcimeakiRel 4t eiRpamRiaryaitéty BRIONGS ifdve limblatedy 1S
typically adm ni stered contjinuously by I'V infusion at a rate_of about 140

g/ kg/ min. ) RemadeRy Spsralatrg B ARk indhrlsly sirymilay porprapnasteny (Ls§dni st's, and
in particular, CfLudi46s gtof%e%@x?t%h&%@m%a@% (BIRY b ©6od ReRuld rfotpati ent

regardl ess of the patlent S ht. Thus, 5 the adm nistration of a single
uni form énodﬁﬂo‘@fdoﬁsmvﬁe”éé@ta agonl sts by iv bolus for nyocardi al

| meging s dranekically. Siopl:tle cAltke LESSE SUITAIF BhRB RN bilGiddAE_and

wei ght dependent “adm ni s ration enosi ne. pt or
agoni st admimirssiag edodnts of ADQIE@QV Pdl 4entawalkenioghowever, be det erm ned by
wei ght. Typically, a weight based dose will range from about 0.05 to about
60 g/ kg and nore preferably fromabout 0.1 to about 30 10 | Ag/ kg. CVT-3146
in particular is generally \MSCRmmom(mTﬂmHN\aINﬁlmwter ed in an anount up

to 10 /k in standin atients d to, 20 su atients.
pg g E’o tent Azg a onEsts are usei%pas agj%ncts in cardx%g ima mg when Q&£§ ef[t)her p1$or to
dosing with an imaging agent or simultaneously with an imaging agent. Suitable imaging agents

include ?*' Thallium or *™Technetium-Sestamibi, *™ “teboroxime, and **™ (II).

New and potent A4 agonists that increase CBF but do not significantly increase

peripheral blood flow have been identified. The A, agonists, and especially CVT-3146 and

25  CVT-3033 have a rapid onset and a short duration when administered. An unexpected and
newly identified benefit of these new compounds is that they are very useful when
administered in a very small quantity in a single bolus intravenous (i.v.) injection. The Aj4
receptor agonists can be administered in amounts as little as 10 pg and as high as 600 ug or
more and still be effective with few if any side-effects. An optimal dose may include as little

30 as 10 pug and as much as about 1000 pg or more of a A4 receptor agonist. More preferably,
an optimal dose will range from about 100 to about 500 pg of at least one A4 receptor
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
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A2A agonists of this invention may be adm nistered orally, intravenously,
through the epiderms or by any other neans known in the art for

adm ni stering therapeutic agents with bolus i.v. adm nistration being
preferred. In one enbodi ment, the bolus dosing occurs in 60 15 seconds or
less. I n %e 0shess7¢nbodi nents, the bol us dosing occur spefyghebe23ld seconds
or |less, ané nore preferably in about 20 seconds or |ess or in about 10
seconds or |ess. The A2A agonists of this invention are preferably
adm ni stered in a single dose. The term"single dose" refers generally to a
si ngl e qui ck pndigheini09tuer dHesd @meunds arg unepactedlysmalh Whemenmpared withadenegise one

A2A t . i st.. The. t "singl e d " { 20 d
B A R

cont i NUOUS UnNke adéddbins, it samedesags Gl rétptbriaigsniits) uadini paniculsr, dviTexideand 0
pharmaceutical conpositions. The term "phar eut cal coppositign” refers
to the combFNAti0&hcagbedABIgGersiyPa haman %?é‘ﬁﬁi‘%gﬁn‘%@éﬁ%%ﬁﬁweméfwef%t's Uvent i on

with at keagk .@hfistchi§bal of a SRk uBiforiniMouh QI8 WD Llecdpfir A shistObyUl bolds fF 2 _
suspensi on. 25 Lyophilized powders including conpositions of this invention
fal | withi nmyprardial spagingfis drapitgatty siswpler and less SRpraRsone;thanghe tipe Indipight ¢ he
powders are,i e Lt {.h gqu,i felaNo} 8 Ltabl e
liquid carr fjé rIa B(%E {jaggm%lgo{raﬁgréF’@%@%be?ﬁ%ﬁ%?ﬁgﬁce i éh‘?'ﬁ ga{n?s?eé%s%l%ncl ude,
but are nohurhinpatied cinp havedver, e détegtmiried byl weighte Typidallyi oweigdaseddese, wial i ne,
buffer solutiong, normal _isotonic .saline solutio dex e.in ter, and
conbi nat i on?ngﬁié?r%.o."ggﬂéﬁ’ ﬁ%?yﬁﬂ%ﬁtﬁl‘é%’m@fﬁ%@b& E?’Bﬁgoutt égﬁ%?bé’“bgﬁer ally

sui t abl gof of,gAf] €0TI3046 in PARIChISK iSheretll) Q%11 ®Rrditd Wien a@MminidM#Ed iBhn aRSud§£d
herein refers to a solution containing both a weak acid and its conjugate
weak base. Whie jp/Mefiestambing pationisandrug to2Ceg/kein pkrarepetients.i cal  conposi tions of
this invention ip aqrder, tQ.resist pH ¢h . n-.li.m ting e l.es of
useful 11 w0 2008r 55t Beh kDR B IS g PR T Bt Ut i ons
that conpri sgidaméhodby biycald araiscknawnl insthelirtfor pindsiplerdtgtherdpbhtic sgeaptvath agoni sts

of this invention are. prepared and then admnistered, with.or wthout

it er ven! ng oSk A G Ns TGO RS APTECBIBUEER: O boNAIFIREBIUBARt | es
consi dergd sBRdR of REIMIh §étiofEr EFIITRGEY Tt 6alhs CRINBB&duts iR ABou@B0 §dbrids bnvent i on
include, but are not limted 5 to product shelf |ife, A2A receptor agoni st

sol ubi li ty, lessapbapreipeierphly inabpy 20 srqopdsar s orrivphony K] sgconds erlesse condi ti ons
(e.g., whether tfg %Q%%&W&@&ﬁﬁi?ﬂa‘ve&ﬁm%&ér% Ynlihised $f Plifde ﬂ&se. Tigom
tenperature or sone other tenperature) and the ability to wthstan
sterilizati tamm “pngledeba? eefers @meraliptorainglesuizklyiadmmistaned dbesofraghiergisnticraceut i cal

conposition_pr i i S.to I . Q- S0l t .l Bﬁlﬁr ceuti cal
conposi ti on? r{e?%f:clg-leg%tlo\?gﬁ‘f“g%ﬁ?%g& g‘ésf'é@}egc eri(?)’g!\c\gﬁ% d?firgc?h?eg'cor S%Prrpound in
sol ut i onz0t hdbseionpases &intihistexdd svar@a exiercipd périod of tirae by) dorphanptacetinncmal.v.

infusion.

One aspect of this invention is directed to pharmaceutical compositions. The term
“pharmaceutical composition” refers to the combination of one or more A3, agonist compounds
of this invention with at least one liquid carrier that together form a solution or a suspension.

25  Lyophilized powders including compositions of this invention fall within the scope of
“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

1



conposition. Exanples of useful co-solvents include, but are not limted to
nmet hyl boronic acid, borate buffer, propylene glycol, or polyethyl ene

gl ycol. The anount of co-solvent in the pharnaceutical conposition wll
depend upon properties, such as solubility and stability of 15 the chosen
A2A receptor agonist. A preferred A2A receptor agonist of this |nvent|on i's
CVT- 3146, WO10850823Mas sol ubility in water of about 50 PATCrSYHARE L.
Therefore, CVT-3146 can be dissolved and admnistered in water so Iong as
t he desired wei ght anount of CVT-3146 can be administered in an acceptable

vol une. Fory, byl ﬁg@tlﬁﬁsﬂ?w’hﬁ{oﬁg (h?t‘i:]pﬁil?ﬁé% seéiu@l%@aa%oéﬂ@am ssalearp%%ha@n be 20

adm ni stere wat er _ IS volune Is too great
adni ni stration auxpomagmsta df this inzerpion rremeepated erd thgmdpmrsstpnedmwm drl be

stored at ot.he an roomte hen ddi tj d| ents can
e naded  OviRG: iR Atk ADF PRt Domeblifidh, B A RLce bARIBR BTt > €
conposi t i onyleadérmulating ﬂraamodanchm:npeﬁndrk bngxspm&hnmeutxdeclalt aeeaioplimitéd on with
ot her |nprove rties such as.inproyved stahi.l and st or age

et on i prodp B i st R PO RBHE. mrorien P EROT P oy | ncl ude
CVT- 3146 nmeémolysiks etRageRondtichs QA Whethet thk bEHrABdellicaPéonfpdditishl #fll belstorédat
preferred that pharnmaceutical conpositions includi n(F:lﬁCVT 3146 i nclude from

about 50 tdoqnéﬁmpeme@ﬁsemegﬂﬁah%mwamr&hﬁldﬁber@ﬂm ereisBnd steilizatiotout 50 to
150 mcroggg GiLs, of CVT-3146. In order to inprove their solubility and
storage pr pert| es, A2A receptor agonists of this 30 invention can be

admi ni stered i nOae m&lpdmh'tew:ﬂib dqsbcqammacmﬁcammmim reopesiehisitbnclodé ¢ aci d
(MBA) c solven Th t hyl b euti cal
Composi 11 ot eaMensh B etk Rstealbr R 35 kbt j< PUTRIRERY, Loces the
pH of the rl&;mdl dricorgpouad imxoditivh that xm"ﬁhm tholashed prbgertmefs tdHd pibfcenticah

phar maceut i cal co | tion 2005/.082 P US2004/ 002304
Ponds 1t o ddoRBaSEb et oh Ll reBfenf gt PR e i RGPS PoIaS f or o

W th CVT- 314, boras b@mﬁlpfqiyldvsglyearﬁr@bmtﬂge&cgmeﬁlmwﬁowofao Jolvemiglaut 8.5
to 10 with a pH of about 9,1 to about 9.4 being preferred and a pH of about

9.3 being rR¥erm3sFusicacpmposition;vdll depepd uRon PERpETiSS, é“Ch(?éﬁ‘ﬂB@}“ﬁ’P%S‘?bh@b’ﬁﬁl ng from
about 5@ t ahabRn 22%BE6somtt. VBA. As an alternative to 5 MBA, CVT-3146 can

be conbined with a orate buffer solution. Typically, a borate buffer
solution will bé prefeped Andesgptonggonigid dusingeition is¢rVbBl4So§iMImd I¥6has e that is

adj ust ed ¢ Qohhifey GS3h: GFUBLE BB oBRLRNAL! RlrcBod AL I06RM, BELoREg gbase. VA

cont ai ni ng pha aceut ca mposi t1ons can su rom or age | ers
Nanel y, I\/Bhdmnstcradlsevamlsalmgas ﬁl@deswndaweigbtcamgmbf CNTean6 earu’betasiqnmldterg:l ass

vessel s. Thll Sk ade oblem can xam Qver come ?é EQD ther VBA cor a| ni ng
phar maceut i '¢&f Sprrpé% ¥ o%hs 9 S n5d r?%f’ér F&&ts¥ant type |

gl ass vesseldministered in 8 mL of watcr. If this volume is too great for admmnstranon purposes, or if

the pharmaceutical composition will be stored at other than room temperature (RT), the;n
additional ingredients can be added to the composition to increase the solubility of CVT-3146
in the composition and/or to provide the resulting pharmaceutical composition with other
improved properties such as improved stability and storage properties. Pharmaceutical

25  compositions of this invention that include CVT-3146 may include up to about 1
milligram/mL of CVT-3146. It is 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, A;a 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
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I f A2A receptor agoni st containing pharnmaceutical conpositions having a pH
closer to neutral are desired, then an alternative is to conbi ne A2A
receptor agonists with a propylene glycol (PG co-solvent. The amount of PG
used in the conposition may range from about 5% 15 to up to 25% by vol une

with a rar\gﬁj@jyoigwt 8% to about 20% by vol une bei ng npggusibpiesoued when
usi ng CVT- . An alternative to PG is polyethylene glycol - PEG A

preferred PEG will have an average nol ecul ar wei ght of from about 200 to
400. Preferably, the CVT-3146 conposition including PG or PEG will have apH
of from abotands tedeceeasens the cemppsition pil gippsdewardsongutral. bbirefgrepwish €V ad46, Any
physi ol ogi cal | v t . e J i t sition
P to the dapraHBR AR LhBh AN fom ot 3P0 By RP PERGEETPRS' | Ch
as EDTA andabditted beimgaoefeaed abd apdidf dbdue9.8 bphpyed prefierted e This nraspdandote aas wel | .

The pharmaceutical ¢ osi.tiopns of this jnventio y include one or nore
anti - oxi dan‘foé”pogﬂ%mgggl%h}‘i“ﬁp%"& 5:?9%%8%%@?&2?‘% OE%' .‘A‘Sﬁnfaﬁ?rgattw%?oass of
conpounds t R@MA, GVE-1106 e beaBmbmed @ith i Ysrata Yoffr S616tidn0 Typib&lly 2¥oraelpiresi ne 25
receptor that are useful in the nmethods of this invention are 2-adenosi ne

N- pyrazol e SOMBIOP SithBcomprisssprn auetistpintion qfspdiurrborrtenhat gadisifd R the Ry R O SOH

CH 13 WO 20Q5/ 083843 BCTAISPO94GA0A30A or WhRESI N R = CH2CH, - CONRSR6; R3 s
i ndependently selected fromthe group consisting of Cl.15 al kyl, halo, N2,

CF3, CN, OR20, NRagontainiRgphamaguiaiRompogiorRean suffenfiyrRetprge SOPMNRZ OCOR22,
S02NR20C02 N . gﬁ% .
NR20CON Re) SRk MO REOT g <o St ebRS g IRy 5940 osoarez,
NR20S02R22, probti2ziRa0E0RBR 2me BCONRINBOMIRAZ onta DB PhRBAceuGaDy @ajdRi06sGh R20, and
OCON( R20) 2, - R C2-is al.kenyl, .15 al kynyl, heterocyclyl, aryl, and
het er oaryl , P@W&ﬁﬁﬁé PHa "ﬁriﬂ‘?f‘fta%‘wgﬁ%ﬁs V&?S%ﬁ'nw , aryl, heterocyclyl and
het er oaryl substif AuyaBdeptodignizpédn@itidg phasiabaititdl dbBgbsitiohdhavingmpH cldderdo
substituents i ndependently selected fromthe group consisting of halo,
al kyl , NO2, PHERlGLSEdy fren ag gliemapiyg is fOFQmpIne Apriscepi aB g PR N( R20) 2,
S(O R22, 50%1%%@@81‘3‘613&)@ TheSRNRPIPOREEd in e Q%RZR%, ranﬁg%%ma%&m R2(") 2,
N(R20) 2 NR2 2, NR20C02R22, NR20CON( R20) 2, NR20C( NRZ) NHR13
15 toup to 25% by volume with a range of about 8% to about 20% by volume being more
preferred when using CVT-3146. An alternative 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 to about 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, adenosine

25  receptor that are useful in the methods of this invention are 2-adenosine N-pyrazole

compounds having the formula:

NH,

R, N
—N N7 | \>
\ s
R—\ N~ N7 N
O
)
R4 7,

(s
%, OH
OH



COR20, CO2R20, CON(R20)2, CONR20SC2R22, NR20S02R12, S02NR20C02R22,
OCONR20SQ2R22, OC(O R20, C(O OCH20OC(O R20, and OCON(R20) 2 and wherein the
optional substituted heteroaryl, aryl, and heterocyclyl substituents are
optional Iy substituted with halo, NG, alkyl, 15 CF3, amino, nono- or di-
al kyl am no or aryl or het eroaryl am de NCOR22, _ , COR20,
C02R20, cd'%PF%ﬁS"y?”N?ezoco« R2)2, OC(O) R20, OC(O) N(R2) 2. g@gﬁg@%@%
S2R2z, S02N(R2)2, CN, or OR20; R5 and R6 are each individually selected
fromH and Cl1-Cl15 alkyl that is optionally substituted with fromlto 2
substi t uent s i ndepesasRhEIQH,08| atONRIRE;r om t he group of hal o, NO2,

het erocycl yl , het er oaryl , SR20, N (O
S02R22,  SO2N( Rz)lﬁJ is igdenepestireiosted §8@Nﬁm2wwm%‘€ffwmé‘f@%£& ‘) %ﬁz) 2

NR20COR22, YR2O(HR2R2RyR ‘WR% F§’@,k2’ @%W@R”C@&QR”
CON( R2) 2, CONR20Q 02’R2 0S 7 50 O R20,
o o§ oc?azoc( @ps@d ccaNeR %) qumez%, %Céhefﬁ%b%@w@ Q?%(Nat @&ngg )

Wi a5 RER ¢pR d@@‘”‘?a%ﬁ%"“éﬁ’ém“éﬁn'ﬁﬁ 115?2’3‘3”@ %?9%%‘ BRRE Ut e
%¥£$ ge ogg)(;%@t@ﬁ@ﬁi@(@éﬁlmm@wm OGHJZCR)REI;YICEBQ@MWRZO
SO2N(R2) 2, Bffro Cgl\ld%o; %R“F“ir%aréek”gé&‘gg‘ef "r"&"th%‘ﬁeé?y P@‘&Bj‘ %’ﬁz ﬁeé"t"i’ &P]Z gi‘“d

hydrogen, Chetdibard éﬁys&nmeﬁ?s_a}éoptl&ﬁﬂwydubsu@gdl\’énh &biﬁ)ﬂnﬁb'} subatmaqy@bwdent@r yl and
het eroaryl, wherein the al kyl, .al ken al k

, het eroc 30 and
het er oar yl §%£°Ei|f{%%§f°&?é°féﬁp%?fé?%ya®dﬁg b %Ef?r@ l’te‘ﬁy fhetsrRary ’t%‘%ec
substi t ugnt @Rpmdggenm@ .y s@@*Rett g@lzRfﬂr o0, g,g?g @Qﬁcbﬁpo S 0C0O,R
2NR

EEESAt N et e Bl e Gl Gl
?533?953%&%“%@?&9@5@%%%?8@%%) T e

SO2NR20(I)2RQ)E,(O ECONREDSOPEOC(O)RE @RDLCON(RIY) HCHROSED) R Coptinmh! @ﬁmi(mn) 2 and
wh tit te

sUbst 1 £ uent EosE Aahant posapeb Men il o wendly Sedieg v FERE. o,
mono- orisdi CFgIaiﬁyx{oamoﬂ@ or ai- i/ laminopdIiyll odrylive heeoad, ydml Rszszz,

00 O N Ro0) SORLRE: 4 GHOE ) BB SRONC 0 DRI} ORI N FREF S R

sel ected frg(g\fm(lkéo)g@ugr@m?y sti ng of hydrogen, Cl-15 al kyl, C2.15 al kenyl,
C2.15 al kyny het er ocy cIyI aryl, and heteroaryl, wherein the alkyl,

al kenyl , al kynyIR and/R° arp ey indiyidnally seleated framt B a9diGuiCrs bkl that e Aptipnalive
opt i onal | y SitStutel Wi T oth ﬁg? ﬁ%@a&&&@@%&a; éé?é&feﬁ ﬁ'oﬂxdcﬁpgr’aﬂ;g@éda}’o Neg! ect ed

fromthe group consisting he S:-r ocyc eter oary1 , CF3,
ON, OR2(0 1BetSROxs]yLNIR2 JitteroByIOAR2 N, SRR, Rso@m soz

RRobcon roos D REEBN A SRR NI R, NRICORE R e
NR®CON(R?),, NRPCINR*)NHR”, COR®, CO,R®, CON(R®?), CONR¥SORZ%
NR¥SO,R*, SO,NR?CO,R*, OCONR¥SO,R*, OC(O)R?, C(O)OCH,OC(O)R?, and
OCON(R?®), wherein each optional substituted heteroaryl, aryl, and heterocyclyl substituent is

25  optionally substituted with halo, NO,, alkyl, CF;, amino, monoalkylamino, dialkylamino,
alkylamide, arylamide, heteroarylamide, NCOR??, NR*’SO,R*, COR?, CO,R*’, CON(R”),,
NR®CON(R?),, OC(O)R*®, OC(O)N(R?),, SR®, S(0)R?, SO,R*?, SO;N(R?),, CN, and OR%,

R’ is selected from the group consisting of hydrogen, C,.is alkyl, C,.;s alkenyl, C,.i5
alkynyl, heterocyclyl, aryl and heteroaryl, wherein the alkyl, alkenyl, alkynyl, aryl, heterocyclyl

30 and heteroaryl substituents are optionally substituted with from 1 to 3 substituents independently
selected from the group of halo, NO,, heterocyclyl, aryl, heteroaryl, CFs, CN, OR*’, SR,
NR™®),, S(0)R*, SO,R%Z, SO,N(RY),, SO,NR®COR?, SO,NR*CO,R?, SO,NR*?CON(R™),,
N(R¥);, NR®COR*, NR®CO,R*, NR®CON(R?),, NR*C(NR**)NHR?, COR®, CO,R”,
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COR20, CO2R20, CON(R20)2, CONR20SCRZR22, NR20S02R22, S02NR20C02R22,
OCONR20S02R22, OC(O R20, C(O OCH20OC( O R20, and OCON(R20) 2 and wherein each
optional substituted heteroaryl, aryl, and heterocyclyl substituent is
optionally substituted with halo, NO2, alkyl, CF3, 15 ami no, nono- or di-

al kyl am nowoabhyds2® aryl or heteroaryl am de, NCOR22, MNRR@StH8#802304COR20,
C02R20, CON(R20) 2, NR2OCON(R2) 2, OC(O R20, OC(O N(R20)2, SR20, S(O R22,
S02R22, SOM2N(R20)2, CN, and OR20; R20 is selected fromthe group consisting

of H Cl1 15 en 0 ¥l , and
het er oaryl , @éﬁ&e?%% %‘?1 *Qﬂ?@%} SQF@ %4) Rzz ocygc/(ﬁ’;l;l a w&mand 20
he';) eroaryl s;{oy%a:mmoskzﬁm orlpmm(cuﬁ“gg anny wﬁuﬁﬁ lwch uﬁtfbgal\zubkﬂituﬁedl h‘dtﬁrdar)g erl&il(ndl .
e SRR BT en S E Bro Sel e BB Shgfp o =
hﬁ( er O?r yl; af%l?an‘hx% ﬂﬁ*l%%rﬁ%rﬁé’té?&ﬂryﬁl aﬂndgmzéwq(?@tﬁwh@mﬁ" Cbzpﬁaﬁ@lmw%t EZ 15
al keny oc ar et.eroar erei e

al kyl , talﬂ(elﬁ‘lilﬂzocgﬁé?ﬁ PC(@R p@éé (é%) Sﬁfzys 0)5%@!502?%2 %ﬁiﬁ% 34}%%][4 tuents
are optionally s idde y

sel ected from ha#o,% ggfe%ﬁ??m}r%t‘r}%gg Ong%ﬁ S‘Sf"%/% lﬁ{dﬁ%@d o ratl@ér@argF&g?@z"s

het er oaryl aiiydd, he@iycyDylCirylanddietesolaryl, @hereinalreyalkyl, alkchyh e&mydxaryy ﬂu;teanxtl)Wher ein

R2 d R4 | ect t h Cl.6

2 oSS AT DR OB L Bl i et

\r/]vi E:I h hal ot ) s@&gecﬁ?&n tHeRRSpanakidNa 2] FalapMNIOR, Hefeﬁacpd]jﬂVdrﬂmetdﬂ@ﬁ'yg thlErCRZOREZth
rogen the n raogen is

hzdr ogen n&an ﬁ%%%ééd{fgg% o$8 o &9\2@&% tﬁy%lg; iQLE%EE)QRSEI ected

ggtz)gztzhesgrg CEG}NR@QW R%%W(RG‘T)Z r@i"’é@Rﬁle"coJRazl NR%@N(I@“}?] I@R"G(Nﬁ 25*G( O R22

roar rein

Che al kyl - QR4 m oaNaE! w@m?%s[q RaMES iR SoRUB0RE0 SOBIS SR,

PCT/ US2004/ W Shd tdﬁ(ﬁ@(R L dhdl IR e£c‘?: gpu%hﬂ?%t Mﬁ'&lt S

i fT6omt e TJ

i ndependently s ect group cons stln hal o, eteroaryl,
CF3, CN, ORZ@er@R2Qyyl %@m&yclswmenﬁs)@\i(omwqunmh halmERZQMrCFs,

CON( R20) and each o nd aryl .sulsti s20pbg@nal Iy
substi t ut% td WY AORA%I% Opdl' 8Pﬁarf‘mg'é§%’ }’yl oreh % gam'%i'ﬁgzr?g lligﬂi?éez n‘g(g%e’ndent |y
sel ect ed fr oDoiRie (gm@(lmﬁ")ngR%"(BOHﬁd“)Q GQIBR%U (ONGRI I ABRY, G(@)szptSlOQn%J aryl
substi t uent ﬁ&ﬁfﬂgwp“ &J' aryl substituent that is optionally
substituted 1 R7 is selected fromthe group consisting of
C..i5 alkyl, C2- RSisadlisdyiom @k toup 2Bbishid @HH)EU,){ alkyM &, LdIReny €, Alalkyhy,

al kynyl , aryl and heteroaryl substituents ar optionally substituted with

from| to 3 helpmepslylyant end hetepan @heeip tE"e?l@dt@EF“VIF aliyivhdetgrosyiyl #Ynaidst i ng
of hal 0, »@r YeterQ SlitRBR¥ s at@%%hor% @ Bred ¥ Fﬁ)ﬂphtoopfdbﬁﬂ@émshﬁ&e%&@ﬁ g\l and

aryl 10 substituent is optionally substituted wth o, alkyl,
OR20; Rs i s sskerted frem halooatini treono- or dialkylamino, alkyl or aryl or heteroaryl amide, CN, O-C,

alkyl, CF3, aryl, and heteroaryl;
R is selected from the group consisting of C,.;s alkyl, .15 alkenyl, Cy.i5 alkynyl,
heterocyclyl, aryl, and heteroaryl, wherein the alkyl, alkényl, alkynyl, heterocyclyl, aryl, and
25 heteroaryl 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, CF 3 aryl, and heteroaryl; and wherein R? and R* are selected from the group consisting of
H, C, alkyl and aryl, wherein the alkyl and aryl substituents are optionally substituted with halo,
CN, CF;, OR? and N(R?®), with the proviso that when R? is not hydrogen then R* is hydrogen,
30 and when R* is not hydrogen then R? is hydrogen.
In an related group of compounds of this invention, R? is selected from the group
consisting of Cy.i5 alkyl, halo,CF3, CN, OR”, SR?, S(O)R*, SO,R%, SO,N(R?),, COR”,
CO,R?, -CONR'R®, aryl and heteroaryl wherein the alkyl, aryl and heteroaryl substituents are
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group consisting of hydrogen and C,.,5 alkyl; R20 is selected fromthe group
consisting of HH C1-4 alkyl and aryl, wherein al kyl and aryl substituents
are optionally substituted with one alkyl substituent; and R22 is sel ected
fromthe group consisting of C -0 alkyl and aryl which are each optionally
substituted with from1 to 3 al kyl group. 15 In yet another related class of
conpounds, WR2MW¥BEB, R3 is selected fromthe group Jgﬁ‘é‘fsé?‘]@éz-"g? C02R20,
-CONR7R8 and aryl where the aryl substituent is optionally substituted wth
from1l to 2 substituents independently selected fromthe group consisting of
hal o, C 1. 6opfidoglly subSiBted vdthGR20;1 tRA substitedniscindepefidently sélestegr foam theogreipst i ng

of hydrogen, C, .3 kyl d arvyl, hen 208 o bst ityents are
optionally 5%55{1?%%@8%’ %?lt eteé?‘l%yls Bs i’t?%uﬁezrﬁ(:;‘S Rsé%@#gggt?%Romgéﬁthg?zb%%HZO

consi sting @D,RELOCONR?),, afdFéhich MondDBRAEroRyLandant sibstitemeia optjtink ysabstiartyd
R B e e L e
R20 is sgle - Sharyf s dtaéh sptibhdl argRbdiRlent RA13d d

cl ass of gco%ﬁ'ngégﬁlhyﬁfﬁwsgﬂﬁnoﬁﬂa HSM&&—I%AO—I? R%hli S l_g'gl ect eolen frtggm t he

group consi optiongllfubginprbeith haluguRFRE isselertefyam the group congigne@h@i-s ikyl, Cz-
substituted wW i r jsting of
al o C 1.3 "F P AR BRYGHORY. biah rREhEEL R ol %?3?%%8‘#?:2%8@8%%%| oy
R8 i s hydr ogptignaliynshbR0ted svithefrae tletd 3f substitinnthr independently &letted| fkonh thel grourhi s
preferred enbod'{.rren% R3 i, nost rcg; e{.ﬁbb zosel(ﬁct gd(ﬁ&r om, - CI)ZE[ a%y
POONE . I noBIn Bt Rp sk hetaged S G DK gtk st qpiion et aitiin

sel Iect ediof r @umstiilillmt@sr @giﬁuall@@ﬁlﬁsgﬁxteid rwﬁthoﬁlomﬁmgz(}m% BRF?g R® andleatey Froinnhd hat
aryl is optiona . Substifute it I ] to substituents

i ndependent B{PUBE? lf‘f‘%ﬁffﬁ‘?"if%"‘f‘ﬁ 'r‘bﬂblgg?l'éisglf?tﬁ‘bﬁw the groyp censiptingdf . €4 CF3
or OR20; R7 ajk§1 £l @6A, SeheteiPMiciiNAd G0 Wbs@QEH Sk ioPorafly 5UbEHIe@E Mithadhd afkdl 8

al kyl that iask§opti oﬁzl IZ;. suf)ns(%i tutgg vvisth oneogubstllltuerllt selltect eg romthe

group consi Sebstiyenss andd} ois selpcted frp B gromp gonsiRing of Giglabrt d ap dtHchreagh oup
consi sting . r : : R20 is selected fromthe group
consi sting g“%%%&%%g?gg%@éq{%%%} 004/ 002304 hydrogen and C14 al kyl .
In this Wore preheetgothentshetidrizst of cRapiwmdp R issCHINH; Riyeisetegted froMahé group
preferably sel ected t h consi sti.n f -hydrogen,..a . and
RZ0 is pref ‘e:g%ts sFm ofsé(?’gigat’ egﬁg\@ olrgnﬂJ {g’ﬁéryg‘r”oetfﬁkhg %ng'étis?{thla'ﬁgifs O%tilot? ?‘g"gsgés“g"r%d Cl-4

al kyl . Speciwithdrousieh alsutsttupiasindspeadeatlyseleeted o the@roupicbnslsting of halo, C, . alkyl,

| -{9-[(4S, 2R, 3R 5 4 ..

di ﬁydL f)xy- ﬁ%%@ﬁéﬁ%@%@%ﬂﬁf STOYP §ongistingof Bystiosen- s sy1394 ot here ar boxy
| at e, I ( |4 ]S, Zﬁyﬁdﬂg 5&? s}ugsst{n@n@fﬂd't@ti&mhfrs&ﬁhﬁéd RtRetAYstuent selected from the group
pyrazolyl jpurin-9-yl - o- . » . . .

(hydr oxydfet 1§9Psj35R@PEHR. 3yl CHi G, PRS anfwhereimRpchooptiguah iy hwbstitpeat is gptionally

?ﬁts bgggg,eg%qsggﬁ&faz\akml& Wiy T XN, ant ORI ROXY SERI R4 | Aot Bk 3RSaip Sokidth® bt

{ 6- ani no- 2- hadrogenrmnd By:4 Phadrapd RAYis selesteg fopuinitrogen 3rid)Ci5 alkiily dr oxy et hyl )
(116 (45 2R, SRnManoprreled lssofcompounds fbisipponipn BoF CHROBR o lested oo,
n- 2- from the group consisting of CO,R*’, -CONR’R?, and aryl that is optionally substituted with one
25  substituent selected from the group consisting of halo, C .3 alkyl and OR?’; R is selected from of
hydrogen, 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 ~-CONHEL.
In yet another related class of compounds, R' = -CONHEL, R? is selected from the group
consisting of CO;R”®, -CONR’R?®, and ary! in that aryl is optionally substituted with from 1 to 2
30  substituents independently selected from the group consisting of halo, C ;.3 alkyl, CF; or ORZO; R’
is selected from the group consisting of hydrogen, and C, 3 alkyl 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,.; alkyl; and R? is selected from the group consisting of
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yl ) pyrazol -4-yl)-N net hyl carboxam de, 1-{9-[(4S, 2R, 3R 5R) - 3, 4-di hydr oxy- 5-
(hydr oxynet hyl ) oxol an- 2-yl ] - 6- am nopuri n-2-yl ) pyrazol e-4-carboxylic acid,
(1-(9-

[ (4S, 2R, 3R 5R) - 3, 4-di hydr oxy- 5- (hydr oxynet hyl ) oxol an- 2-yl ] - 6- am nopuri n- 2-y|
} pyrazol - dywo/iohs/hs2Nedi net hyl car boxani de, (|- PCT/US2004/002304
{9-[(4S, 2R, 3R, 5R) - 3, 4-di hydroxy-5 15

(hydr oxyrret hyl ) oxol an- 2-yl ] -6-am nopurin-2-yl } pyrazol -4-yl)-N-et hyl car boxam
de, 1- . 8 - 7.

[ (4S, 2R 3R gigrogen and Gy glkdly 1 B ROGPESESTTRE CAROPY BR Y1 Biris Qie&irib-'%l-‘y&mgﬁ‘b&m% n-2-yl
} pyrazol e- pefeabl edesBddfeom the group consxstmg of hydrogen, and C,.;, and R? is preferably
1-{9-[(4S, 2R 3R, 5R) - 3, 4- di hydr oxy- -&hydrox met hyI ) oxol an-2-yl]-6-

ami nopur i n- 2eketed,om fsieranp pnsisting ekhyfrogenand Coet!k¥ ) car boxani de,

(1-{9-[(4S, 2R 3R,&R us&ﬁo%mg %xeléaéafw&{ aw TR yAs) R, 81y 2.y |

] - 6- am nopuri n- 2y| razol -4-yl)

chl or opheny Id)h}'dtOMy-IS](b)ailfmatﬁvﬂ@OhEtZW] 6-gm[npg_ur(ng?, 7 my8izeR-4-carboxylate,

3R, 5R) -3, 4-di i Y

(hydr oxynet g%’? g;%?ﬁz“ af“]mo62 g‘rrg‘tncgg)ﬁrphenyg p;)ﬁaf W u?8|9 }ﬂ} yl ) car bonyl ami no] ace
tate, and m(u)tdncrmembﬂaxrmhhe 3 A-dd0@RARBRIRS-20f6-actmpD{i@s t hat are potent and

et hots of - ER BB e S Grd G RE eE By Raore it (B R Ravi ng
the fol | oW n-dhdhomilaAdnifhANRSRE7GRInBGT] SBRAAYABRA roldle B dbll . . R3 N
Rz N\J OH C( =0) NRSR6:

R is seF%ct(éd%w*éﬁ&%é@ﬁoﬁﬁmxﬁm@r%ffwf@xmetww%@e%ﬂ]éraﬂwpavrk% , C2-15
al kenyl , N ke &yra%l&yﬂ)‘f\l*méﬁlkﬁf&gyrﬁlhyll {96[(4& 2R ﬂ(‘S’R)hﬂ %fh?@rw)l -5- Wherein the

al kyl, al k ng , heterocy 5 and eroaryl substituents
are opti onal(hxdrwmtfw 2\1\711 ﬁammmnn 1 D‘ W@Qbﬁwarh%m%ﬂcldndeﬂendent |y

ot or oaryl | (AU RERABAIS R S0 Rt o s I B BRIS PRlis
e AR L e e o
CONR20 505 A KBTI 0 KRR SRS O PR RS S SR

C( O OCH2OC( (y432(R,, 3 R0 5IR)- LA dRKY)-2- (Ie}/ﬂfbxy{ﬁahﬁ)omolaazmcbpdmlﬁmhnh%n}E;iyﬁacmy-l aryl,
and heterocyclyl substl u@}s‘,szR,s% 34-d611yd substituted with hal o, NO2,

al kyl , CF3, %W%am%nlé oxy-5-(hydroxymethyl)oxolan-2-yl}-6-
ammopunn-2~y]}pyrazol-4-yl)~N-(cyclopentylmethyl)carboxamlde, (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)methyl]carboxamide, Ethyl 2-[(1-{9-[(4S,2R, 3R,5R)-3,4-dihydroxy-5-
(hydroxymethyl)oxolan-2-yl}-6-aminopurin-2-yl} pyrazol-4-yl)carbonylamino]acetate, and
mixtures thereof.

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

25 compounds having the following formula:
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di - al kylam no, alkyl or aryl or heteroaryl am de, NCOR22, NR20S02R22,
COR20, CO02R20, CON(R2)2, NR20CON(R2)2, OC(O R20, OC(O N(R2)2, SR20,

S(O R22, S02R22, S02N(R20)2, CN, or OR20 ; 15 R3, R4 are individually
selected fromthe group consisting of hydrogen, Cl-15 al kyl, C2-15 al kenyl,
C2_15 al ky het erocyclyl, aryl, and heteroaryl, halo, NO2, CF3, CN, OR20,
SR20, F&%QZQO‘@G@’RZZ SO2R22, SO2N(R20) 2, S02NR20CORFPET/USEHNR0HEH2 R0,
SOZNRZOCC]\I( R2) 2, N(R2)2 NR20COR22, NR20C02R22, NR20CON( R20) 2,

NR20C( NR20) NHR21, COR20, CO02R20, CO\I(R20)2 CONR20SO2R22, NR20S02R23,
S02NR20CO2R22, OCONR20SO2R22, OC( O R20, '%QI C( O OCH20C( O R20, and OCON(R2) 2
wherein the al kyl, al kenyl, al kynyl, aryk,2heterocyclyl, and heteroaryl
substituents are optionally substituted AMth froml to 3 substituents
individually selected fromt heNgr 8ygp Non tNQg of hal o, NO2, heterocyclyl,
aryl, heteroaryl, CF3, CN, OR2(Q,7ZSPR2 NCR20) 2, S(O R22, SO2R22,

S02N( R20) 2, SO02NR20COR22, , NR20CON( R20) 2, N(R20) 2
NR20COR22, NR20CO02R22, NR20CON 2, NR'§0 NR2) NHR23, 25 COR20, C02R20,
CON(R2) 2, CONR20SC2R22, NR20S02R2R4 SOZNR2 R22, OCONR20S02R22, OC(O) R20,
C( O OCH20C( O R20, and OCON(R20) 2 and é ch optional heteroaryl, aryl,
18 WD 2005/ 082379 PCT/ US2004/ 002304 and henNfr | yl substituent is
optionally substituted with hal o, NO2, alkyl ,”,O , am no, nmono- or di-

al kyl am no, al kyl or aryl or heteroaryl am de,” NCOR22, NR21S02R222, COR20,
CO R70, CON(R20)2, NR20CON( R20) 2, O R20, OC(O N( R20)2 SR20, S(O)R22
S02R22, SOZN(hmﬁl)lQ' 1s6‘BHzOIb|an®JEZ€D)NK>S 5 and R6 are each |nd| vidual ly H,

Cl - 15 al kyl thf bstit t| f th
gr oup 2on>s/| s}N: ng o’; Oniﬁf]’%é %Rﬁztﬁgﬁrz’fll%?(gng%rf%ﬁf{hygrrog o gstaé o’arzyf akfﬂgﬁl{s dzom ©
g&g RI - SEZQ(Z)R agdgﬂlﬁféﬁg?oﬁl}lggg@rﬁ( alzxg(l)l;:tz%ﬂﬂ% @her?ﬂ ﬁlﬁg%ﬂ )menyﬁm&mﬁm@rocyclyl

0 QR2
NRZOCON( R20 %4 M SOP“% g‘ @c‘ﬁt{’éﬁgﬁme‘t‘iﬂé@eﬁéﬁzz

NR20S02R22, s SARNRRAEAR Ao CRRtiRE OSRIRRB,, hbidr Ohe PEG(6RR20. and
OCON( R20) 2 éﬁgo wher ai n o o0, on§2| hetaé’rhw W’@& t&%%tgﬁ(@%giw
S

substi t uent SRS oﬁ‘{(ﬁohal IS)ORIbst I ed S\QZNW al 0902 | SONR3C

nono- or di P 2 &t QRD 23
NR20S02R22, Sgé]l%{ M.b%]&g R d@a&\ll}zgfz%?n >i;h)‘NQF\z:jZO E%O\IIQR @g)d(%gp 4 @ o§ N( R2) 2,
SR20, S(O) REDR %ogmﬁ CRISR REPNRS,R™ YR %a% squRﬁgostog@w&%Rf fom t he
group copsi 0f

het er ocy@l ylﬁd(B?%/I’C(Hﬁ%%’eqcég ’;%d O\(/;h% r(%ﬁﬁ ‘ﬁw ?lﬁy%%ﬁgﬁs%éin@ergagl ar¥|lyl

het ﬁr ?cycl yland mrgrbqygl@zmﬂbsﬂmhas optioyihllysulizstuteld waththalo AN @, slkjlj CHallin, Muls bi t ut ed
W t roml to. 3 substi

mono- or di AIAIRRIAY, al%?flllenlt“?yélrorr]gﬁ“{}?ﬁ’g% “W{é%ewgﬁh/ @%@Rmcﬁg% é%l EW ,

CON(R®),, NRPCON(R™);, OC(O)R®, OC(O)N(R®),, SRZ, S(O)R, SO,RZ, SO,N(R?),, CN
or OR?;

15 R’, R* are individually selected from the group consisting of hydrogen, C,.;s alkyl, C,.;5
alkenyl, C,.;5s alkynyl, hetérocyclyl, aryl, and heteroaryl, halo, NO,, CF,, CN, QRzo, SR%,
N(R?),, S(O)R?, SO,R?, SO,N(R?),, SO,NRPCOR?%, SO,NR¥CO,R%, SO,NR®CON(R>),,
N(R*®), NR*COR?, NR*CO,R*, NR®CON(R?),, NR®C(NR)NHR?, COR®, CO,R”,
CON(R?),, CONR*SO,R*?, NR**SO,R?, SO,NR®CO,R?, OCONR¥SO,R?, OC(O)R%,

20 C(O)OCH,0C(O)R®, and OCON(R®), wherein the alkyl, alkenyl, alkynyl, aryl, heterocyclyl, and
heteroaryl substituents are optionally substituted with from 1 to 3 substituents individually

selected from the group consisting of halo, NO,, heterocyclyl, aryl, heteroaryl, CF3, CN, OR2°,
SR®, NR?), S(O)R®, SO,R?, SO,N(RR™), SO,NR®COR?, SO,NR®CO,R%,
SO;NR®CON(R™),, N(R?), NR*COR*, NR®CO,R?, NR*CON(R?);, NR®’C(NR®)NHR?,
25 CORZ,CO,R?, CON(R?),, CONR?SO,R?, NR?SO,R?, SO,NR?’CO,R*, OCONRSO,R?,
OC(O)R*, C(O)OCH,0C(O)R*, and OCON(R?®), and wherein each optional heteroaryl, aryl,
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6 al kyl, CF3, aryl, and heteroaryl; and 20 R22 is a nenber selected fromthe
group consisting of Cl1.15 al kyl,C2_15 al kenyl, C2.15 alkynyl, heterocyclyl,
aryl, and heteroaryl, wherein the al kyl, al kenyl, al kynyl, heterocyclyl,
aryl, and heteroaryl substituents are optionally substituted with from1l to

3 substit uyy foshfrswpendent |y sel ected from hal o, al kyl ,pciwg2004@02304
di al kyl am no, al kyl or aryl or heteroaryl amde, CN, OCl.6 al kyl, CF3, and

heteroaryl wherein, when R = CHOH, R3 is H Ris H 25 the pyrazole ring

s attached 4 tough G o0, baichal stheindd HRIZAORD e Pmo%)a&o%oowm

When t he conpoun el ect ed as on ornmu
R4 R3 N eR NNN:lgBarRiRg, ¥yt ot ar)(Dc@-HeleIrOﬁm-IHmcteheJ@QRZ JINR’P@RE COR’S IGALRE, i s

sber oty Fre ST ARACOROTL D QBRI AP SRR R R fmion® 1

i ndependent loy OR&.ect ed fromthe group consisting of aryl, CF3, CN, and
wher ei n each opt| gnal aryl substjtuent is optional l%/h substl tuted with hal o,

al kyl, CF3 or CNR #d HQSa’&n‘BCIRAl“déY‘@‘aEééﬁ Ehdepdadierith Fomel e te aubstiyeAt he
group consi shaeagld@;inywﬂ&@&ﬁ&m Y bon@tehg BPK S, Niﬁ‘fh@t&%@)cm aBﬁh&&QarﬁAClsgr e each

Ra Rzmc?é‘,-@xm OO, ool SRR ?z?éopwré?%m PERCRCS

i s- CH2OH; 2 r2C . 6
:’;1|Sky| optlona ¥Sﬂgﬁﬁ g,ﬁg@ﬁ% gﬁgﬁﬂlﬁg@%gm Cﬂ{){{ %%Rgge@]{sgﬁﬁct ed from
benzyl | ﬁnd ﬁozkﬁscoy(&&)b @@Eﬁ SO, BH MR @Rﬁfui%g?ﬁmn rcgcmt@ma %S{H

Cl 6 20 0 20

subst ?t u%(Aed @?@R &ﬁ)ﬁtﬂbégﬁgﬁib% Pgdﬁlg ?ﬁgéwgﬁalg ﬁt% a[rﬂ qrom %/he

group consi sint Rgerotychadudstitaenyis optichally sﬁbétlnmmbnvu"raroe}mz, elagtthpatmlﬁmalbn@byl
substituent s optional Iy subst i tut ed W|th hal o Rd R4 is

L, a
sel ected frdh ¢ Ma‘ﬂ}"ﬁuﬁky O ALYt HeEsraapy! pipifeo Paznc}‘J S(@%gﬁl%ﬂwp\l Rhore
preferably, &Nexﬁf’);ﬁk@@m@a@ﬁ,@nmw @mmﬂ@)z, SR*, S(O)R%, SOR?, SO;N(R™),, CN,

or OR”;

15 R is selected from the group consisting of H, Cy.;5 alkyl, C,.;5 alkenyl, C,.,5 alkynyl,
heterocyclyl, aryl, and heteroaryl, wherein the alkyl, alkenyl, alkynyl, heterocyclyl, aryl; and ’
heteroaryl 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, aryl, and heteroaryl; and |

20 R? is a member selected from the group consisting of Cy.;s alkyl,C;.is alkenyl, C,.i5
alkynyl, heterocyclyl, aryl, and heteroaryl, wherein the alkyl, alkenyl, alkynyl, heterocyclyl,
aryl, and heteroaryl 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.
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met hyl. A nore specific class of conpounds is selected fromthe group

consi sting of 20

(4S, 2R 3R, 5R) - 2-{ 6-am no- 2-[| - benzyl pyrazol - 4-yl ] puri n-9-yl }-5- (hydr oxymet hy
| ) oxol ane- 3, 4-di ol ,

(4S, 2R 3R,%€i -am no- 2- (| - pentyl pyrazol -4-yl ) purin-

(hydr oxynme 0 ‘64?2?@% 3,4-diol, %T]/UQOWOOZ:’OJ'

(4S, 2R, 3R, 5R) - 2-[ 6- am no- 2- (I - met hyl pyrazol - 4-yl)purin 20 WD 2005/ 082379
PCT/ US2004/ 002304 9-yl ] -5- (hydr oxynet hyl ) oxol ane- 3, 4-di ol ,

(4S, 2R, 3R, 5R) - 2- {6-am no-2-[ | -

Ezgt g}g g}:{hé::g p)z/r\ﬁﬁe%l the co¥np]oﬁrllles Deiekich'nhs ()511-6(0?}11%_ oWing e By digxol ane- 3, 4-di ol
{6-am no- 2-[ 1- ( 3- phenyl propyl ) pyrazol - 4-yl ] puri n-9-yl } - 5- (hydr oxymnet hyl ) oxol

ane-3,4-diol, (4 S, 2? 3R, 5RNH, Hyp
{6-ami no-2-[1-(4-t-bu )?Iben azol - 4-yl UJ-B- 5
( hydr oxynet hyl ) oxol apr 4°4di o \> ei ,?
(4S, 2R, 3R, 5R) - 2- (6-M¥m n -4-yl purin- =

(hydr oxynet hyl ) oxol 4S, 2R, 3R,

{6-a 2-[
1- pent - 4- enyl pyr gzol - 4- Y| I'PuR{n- Ryl } - 5- (Pﬁydr oxyrret Ry, @- ane- 3, 4-di ol ,
(4S, 2R 3R 5R) - 2-{ 6- amnoRZ[l- Z HH 2

decyl pyrazol -4-yl | purin-9-yl }-5- (‘hydr oxynet hyl ) oxol ane-B,%ﬁPol , (4S, 2R, 3R, 5R
)-2-{6- am no-2-]

| - (cycl ohexyl net hyl razo | 1 pur,i n-9-yl }-5-(hydroxynet hyl ) oxol ane- 3, 4-di
ol , ( YO %en it 1sp¥ef2n%¥l thatR lS—C¥I (lH R%is se]ect)e/d l}rom th(e gyoup con)glstmg gfh))ldrogen Cis

(4S, 2R, 3R 5ﬁﬁq{1 %hér@ idhd ﬂ@l% h x{aﬁy &Bﬁﬂ&{é@&*ﬁ}’é&sw&%&?% m‘li'eﬁ@nh%?hé?ec?edﬁjm}n 5>-

(hydr oxynet oxol ane- (4S, 2R, 3R, 5R) am no- 2-
cycl ohexyl pthemplup pynsiting oyl CbuENnal@ We}mﬁeaéhymmxlwvéﬁkhﬁtlmmii eptondly4- di ol ,

(45, 2R 3R SRy B0 AR ol B GUh R MARIERE o (L QUL Y1 )

(hydr oxynet oxol ane- dio I'ons very usef ul
and pot ent gnmb sabistirgi of dydrogen] wétsyl fand mbd&@reﬂiblﬁdéramSRﬁ&e eahdydrogeni s CVT-
3146 or (1- {

9-[ (4S, 2R 3R 5R)Vaengheieqmnepnd of this inyentiop basths fUPYBg 8M125 v | - 6- ani nopuri n- 2-
yl } pyrazol -4-yl) - N net hyl car boxam de whi ¢jg,has the formula: JNH2Z N N \> \
~N' N H(J HO J OH SOH Another preferre co ound that is useful as a

sel ecti ve A2A-adenosi ne receptor a oni s th a short duration of action
is a conpound of the formJIa

10
then it is preferred that R' is —CH,OH; R? is selected from the group consisting of hydrogen, and
C\6 alkyl optionally substituted by phenyl. More preferably, R? is selected from benzyl and
pentyl; R? is selected from the group consisting ot hydrogen, C,.6 alkyl, aryl, wherein the alkyl,
and aryl substituents are optionally substituted with from 1 to 2 substituents independently

15 selected from the group consisting of halo, aryl, CF3, CN, and wherein each optional aryl
substituent is optionally substituted with halo, alkyl, CF; or CN; and R* is selected from the group
consisting of hydrogen and C, . alkyl, and more preferably, R* is selected from hydrogen and
methyl.

A more specific class of compounds is selected from the group consisting of

20  (4S,2R,3R,5R)-2-{6-amino-2-[ 1-benzylpyrazol-4-yl]purin-9-yl}-5-(hydroxymethyl)oxolane-
3,4-diol, (4S,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-

20



NH3 N N HObi" N HC OH CVT-3033 21 WO 2005/082379 PCT/ US2004/ 002304
CVT-3033 is particularly useful as an adjuvant in cardiological imging. The
first and second cl asses of conpounds identified above are described in nore
detail in U S Patent Nos. 6,403,567 and 6, 214,807, the specification of
each of whiggddoSosasfcor porated herein by reference. 5 Therhed2bQyosgs
definitions apply to terns as used herein. "Halo" or "Hal ogen" - alone or in
conbi nati on neans all hal ogens that is, chloro (d), fluoro (F), brono

(Br), i1odo (1 " 0X tot Thi or "nmercapto"
refers to tﬁe’)]lﬁ' rox)gllelé‘ﬂhx eki‘f"d‘ &eggéﬁgg)?%{&?mpn@tl on nmeans an

al kane- deri ‘(ﬂ@'th&létﬂﬂ%’raz@lwylgiuﬂhwlf -5 Qipdioxythethyl Bxoliees edil(35,2R BR sRH2- car bon
atons (unless speciticall ef i ned It is a strai %ht chain _al kyl, branched

al kyl or cydpagnneyd-[1 @rwﬁw@my@pquléw&ﬁwnb? Yhyroahy WFWDPX%‘%Q&SAW
cont ai ni ng (gj%ﬂ@%ﬁ-ﬁ@z BREShod- f@rt%{y)beﬂzﬁ)ﬁxé&ol BNPPudis Gy Breferably 1-6, yet

nore preferab nost refera carbon at om; such as nethyl,

et hyl, _prsop)(hydrqwmpﬂhml&ry(blanb&ﬁ;dhol (#S @&13915Rétﬁd6{amm0125p){mm}s4 -yiphien-9-eb i | ower
o S RSB eSS A RO 2L DAkl iy descr bed
tricyclicr |yligu1mj$yh)rﬁs(hpdrogm&xhyljox@arqaﬂetfmblabtlS;ZRS}IﬁsR)FZ-{ﬁgamimsrbér-s per ring,

21150 ol eSS YR E R oSy ER B a T TGty HABCREGEa ne or 15

i nterrupt ed afinon- gy@&aa{ekwnem?l hsyr2B1-4 Srlmﬁmﬁbtﬁ} ydedxg;\inahﬁgsx@nanéog Aaphed al kyl
a

group is attached at any avail able point to uce a stable corrpound
Exanpl es!®f (#hEB, 331’581)*% -amginp2-H-@- Hﬁ‘é@qut}ierYfé%P“f‘d'UPunn-9 yl}-5-

4- (i sopr opylh O%Q I4 &?Jl gsgﬁg ¥ ZC%%EHPJ?-W 3pentyl A substituted

al kyl is a stra |n a branche or cycl oal kyl group
defined pr e\Pb’dd@kylpropﬂmﬂld%ﬂﬂnuym§tb{bb51(hyldtosmwlﬂ)vxglam®3 ‘Bdgi oups or

substi t uent e ) Jg %é?” | ]id ip | nyl,

al kyl sul f oniﬁé)%%gﬁfo?( v, {Ia "‘q‘r“?‘?{y&‘ & 9§${%§th 2 1%}5y m no optionally nono- or

di -substit ut(bytﬂrwytdethal)deg)lane-amdxoloand hemlannmn;yihexgofoups am di no, urea

gﬁ: Inggﬁ': | %n;FbSt ktv%%e\%em zEnIa p%legy alni:l sgIE:(Xilvé agrg)gxtstesr c())raﬁé/ ,L\ZA%';jen%(sal%g {egéi) or 1sy (JJV'pr oups,
3146 or (1-{9-[(4S,2R,3R,5R)-3,4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-

yl}pyrazol-4-yl)-N-methylcarboxamide which has the formula:

/’I‘“"z
NN
o AT
S
H}“ HO .
2 “OH
OH

Another preferred compound that is useful as a selective A,a-adenosine receptor agonist

20  with a short duration of action is a compound of the formula:

OH

CVT-3033
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optionally N-nono- or NN-di-substituted with alkyl, aryl or heteroaryl
groups, al kyl sul fonyl am no, aryl sul fonyl am no, heteroaryl sul fonyl am no,
alkylcarbonylanino, aryl carbonyl am no, heteroaryl carbonyl am no, or the
like. 30 "Alkenyl™ - alone or in conbination neans a straight, branched, or
cyclic hydrocarbon containing 2-20, preferably 2-17, y 2-10,
even nore ‘BP@?% 7?/ 2-8, nost preferably 2-4, car bon tgﬁg@)ﬁ@ﬁémleast
one, preferably 1-3, nore preferably 1-2, nost preferably one, carbon to
carbon doubl e bond. In the case of a cycloalkyl group, conjugation of nore
t han one ZQVY@OZﬂQ%ﬂBﬂBﬂQud@EﬂéMMbﬁG}Q&&Hologxaenlixﬁzgmgo car bon doubl e bond

is not such as tQ confer aro tICI to the. ri. Carbon t arbon doubl e
bonds nay be ei t%rf'"tféi‘f{ Weﬁﬁf%"&’oﬁ I‘@&T“E‘iﬂl abB ¥ 4T¢ BSCTIRE M PTfie

exception OfietailCGy &) 9 PaRRYNos. 8203647Hnd 62185802 18 Rpechiltaiidh dTeaddcMREE portion.
Exanpl es of al kenyl groups i ncl'ude ethenyl propenyl, isopropenyl, butenyl,
cycl ohexenyincorpgrated hessiamy referrRde. and the |ike. A 5 substituted al kenyl is the
stralght chai n r | kenyl group defined
previ ous Yy, |ndgigllé§ ent?é/)&e{i)ig st?%pgwg%%%uf%%%@ roups or substituents of
hal o, hydroxy, dHebXyr “Halbgep! t hlows, oran kophtguatibn means aﬂlhklygmlthajnﬁ/bl}lora&@]l)oxy,
aryl oxy, hehero&r goxgl 3 cp opt| onal ly mono- or di-substituted with

al kyl, aryl o] é’t ) %f am dino, urea optionally substituted with
al kyl, aryl, het“erymlkyl?’ ré¥érs hﬂheg:@eg/cmyl groups, am nosul fonyl optionally

N- nono- or N N-di ? substltute? with al kyl. aryl or heteroaryl groups,

al kyl sul f onyl ani A8l Ay MEERE niFfernie ike gr°“ri’etg§r oaryl sul f onyl ami no,

al kyl canpony! am“p@cyrar e B bRl SPmedHS hiS A1RHe e fAdR AN @6thﬁ'1€in% frgAnboxy,
al koxycar bonyl , aryl oxycar bonyl, heteroaryl oxycarbonyl, or the Tike attached

at any avaﬁolzﬁbﬂ’féfeﬁém\‘tmtlé carb@aa@@séu@qswe@ﬁe%bfﬂsﬁm k jsjajsirpightchain o) one or
I n _conbi nat 109 WBRARS aﬂky?to %’r i *kg;PrPrQ‘ér%W e B&ﬁa{epgirftgc%@&lp@k&ltﬂﬁng 15 2-20,

preferably 2-17, nore pre 2-10, even nore prefte y 2-8, nost
preferably feem 1- 15cmptmmefaabjyré te dreven momgr@radlsewt yea)me;e nueferhly 414 apd oost,

oo CAPUR i EnR PR St AT B oL B
st rai ghtis chlilten Tak keymylower alhylamhaﬁheeékakcrﬂefhers&dgmrcaadn oluyll gyoupk ndependent |y
substituted

Wi . 3 oup nts of hal o, hydro al koxy,
kol thi o, SerapedimmrgEy SRy P o) By g gL ter oary] oxy,
ani no opt i ofid{dl¥ rip Btentdof di8; MeReirdfbrdbl§ d-6\Mihdimarhkaet er%glsuafasfaﬁn &Y |
groups, am di no, urea optionally substl tuted wth ? heteroaryl or

het er ocycl y¢y0@9ﬁﬁﬁscycloa?m@§wfr®md thplikeo rfslhrlylswwbﬁe&a Féﬁal ain9subst i t ut ed

wi th al kyl, p@fpkd Okyl R RAEH il B ¥PRterruptbdiy aS&MoQﬂlyl' pﬂo’ﬂOThe straight chain
aryl sul fonyl am no, %et eroaryl sul fonyl am no, "al Kyl car bonyl am no,

aryl car B® ny@fd}ﬁmbed alien eroup rs\attached afrapy availalde pajnt to peodhdelastabletcampendat any

g"g'r 'Oﬁg' _eR_pggMygi%fﬂéSmBL&’dggtgn o? %]E%(g\té)?&)qu%y#?I)gyﬁLh@het%lko? Phethyi-E1 €S 0
cyclopropylpentyl. A substituted alky] is a straight chain alkyl, branched alkyl, or cycloalkyl
group defined previously, independently substituted with 1 to 3 groups or substituents of halo,
hydroxy, alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, acyloxy, aryloxy, hetéroaryloxy,

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

30 “Alkenyl” - alone or in combination means a straight, branched, or cyclic hydrocarbon
containing 2-20, preferably 2-17, more preferably 2-10, even more preferably 2-8, most preferably

2-4, carbon atoms and at least one, preferably 1-3, more preferably 1-2, most preferably one,

carbon to carbon double bond. In the case of a cycloalkyl group, conjugation of more than one
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substituted lower alkyl, R, R'", R'" may independently be hydrogen,

hal ogen, | ower al kyl, substituted |Iower alkyl, acyl, aryl, substituted
aryl, hetaryl, or substituted hetaryl as defined bel ow. "Al kyl al kynyl"
refers to a groups -RC OCR where Ris |lower alkyl or substituted | ower 30

al kyl, R e Jovsdsegen, | ower al kyl, substituted | ower ab&yluszeevdzzosaryl ,
substituted aryl, hetaryl, or substituted hetaryl as defined bel ow

"Al koxy" denotes the group -OR, where R is |ower alkyl, substitut ed | ower

al kyl, acyl |, su s ituted ar ar a ubst it ut ed

het er oal kyl Cafh‘ﬁ’ttéf%mﬁa ]ﬁb?nd R F%i’tlaf&lcomk%ﬁdr‘ﬁ% %0‘6?}7 dg’fS rbo“ [§atbon

PCT/ US2004/ @8iaR0¥onds ?tbetdiﬂhadcﬁléﬁie@aﬂhﬁ a cw@m@h@bmb@awkwlthe abe;ﬁlub%fl tut ed
cycl ohet eroal kyl as defi ned Al kyl t hi 0" denotes the g

-S(0), . 1. 2- RClprRpykeoRVithin 3 Sinight %?P'R)?F branghgdiportiont EEP“PP&WF alkwykgrpupswcwe
subst it ut ed @A, &%ae%hkyéwaaﬁe P%Fehiluéﬁ%hé’{eﬁ*kyﬁcldﬁ%eﬁﬁﬁkﬂeﬂxdhﬁ-’né qikR. A Acyl”

denot es groups - driogen ower al Substituted | ower
al kyl, 5 asybstituted pleriyt laﬂl@dtraglyICh%mdeﬂWebﬂal‘lqhed dkenyflor FW'WEY@M!P defmeq | oxy"

denotes gro I , 4 |, or
substi t ut edB%%ous%'A\gtnrdﬁ gé‘@ gt[bétlétﬁt @?}tﬁ(g% 3%@@?%%6%&%5 @f‘%io aja g)g(?t g{%r oup
NRR , wher ealRyldtid aRylsutfiyyl) aﬂdtapiémgllen‘yloyy, hxyloky Hemg&ryipx)d awso optehdlyimono- or
substltutedlo ralk ubstituted ar r . substituted
eraryl as. dsRbRes Y AT Kot o e Bok Atiige ot BRAPAL SRR ted) N
where R and aﬂyl a@y hbﬁd)@@ﬁﬂﬂﬁéﬂérbdyc@b’grbwﬂf Qgiaskulforlyp $Rionallk MlmorL BSNIN-ait ed

| oner al kyl, , substituted aryl, hetaryl, substituted hetaryl as defined

her ei n. *OCaP%W ed Widh atkeks weorg?%bawlcgres)p@m'%ﬁé@éy pning, AR dgRRmindgwer
al kyl', subs hbtwas@gunf&@lameﬁralkaicmmylaaﬁw ,arﬁdah)%hyxsr%@dhaérxirylcm&@mﬂmo and

substltuted hetaryl asS defined heréein. " -"alone or in combination
means pheny Farb‘?XYndb‘?ﬁ)’h@fbmdb@WM&W‘V“E‘&?%@%@MY@WWI& @r thgilikg agacheddtgay kyl  of

preferably §vaZla?]IQP5 ﬁt tQé%dﬁJe%Qb%le%oxﬁﬁ%shng menbers and/or optionally

substituted wt roups or s tituents of hal o, hydroxy, alkoxy,
al kyl t hi o, al kyl ‘Alkgnylvy bl,onc alnkqolrrﬂvuiaﬁmnyéaps aatryighboy bramrhgd lydsocarb@tcentaiainy | oxy,

o oups. G diob PR Pk e el | e, Herenl etharyl o

het er ocycl ylcalﬁérﬁzu&ﬁs coRfinipatiledsoone| pr@ﬂafab@laad Earbdt&Te46Ln tAble Dol BlariplQSii t Ut ed
with alkyl, aryl or  heteroaryl groups, alkylsulfonylam no

aryl sul fony|a£¥m1>ﬂsmum§éefélrda5§hw PFIPERHHIPHRMY| and thejfkey Asuhsitrg plomyhsfers to the
aryl carbo nylsﬁ‘ﬂkﬂl@hau{ﬁl?ﬁfrl%ﬁﬁéh&n@& rayi &maa%evfansw BRlepehdily subbtisibd Jvfigd aryl”

refers to aryl optionally substituted with one or nore functional groups,

25 e. g., . halP@guns orsehsbuents aifnlo, hydigsy. alkpxooxlipylthip, dirylsubfiny], alylselfanglnasylogsi no,
am do, cgy bqycl,xy, A ?3%(%5{% Or{n% X%ﬂo}pﬁwrg Yor dﬂ. bsti &E%‘B all&?taﬂ)i ¥ hete?&mt Ituted

hetaryl, nit cyano, 0 an
groups, amidino, urea optionally substituted with alkyl, aryl heteroaryl or heterocyclyl groups,

aminosulfony! optionally N-mono- or N,N-di-substituted with alkyl, aryl or heteroaryl groups,

alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino, alkylcarbonylamino,

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

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

23



"Heterocycle" refers to a saturated, unsaturated, or aromatic carbocyclic
group having a single ring (e.g., norpholino, pyridyl or furyl) or multiple
condensed rings (e.g., naphthpyridyl, quinoxalyl, quinolinyl, indolizinyl

or benzo[b]thienyl) and having at | east one hetero atom such 30 as N, 0 or

S, within the rin whi ch can optionally be unsubstitut Lfuted
wth, e. g.‘,‘“mﬂ%‘("é A, lower al kyl, | ower al koxy, alkyl t%ggﬁ{sé@g@%g}ne,

am no, am do, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, hetaryl,
substituted hetaryl, nitro, cyano, thiol, sulfam do and the Iike.
" Het er oar y| Substitated ngclanlkyil, sydahetsraatityl, onsubesiivted eyclobeteroglisylias definsédmt i ¢ ri ng

structure 24 WO . 082379 .P 0 02 ntaj.ni q i
atons, or a bi cyc&?@aéor gir%}%(iz?séhegrr (é)ulljIg gglg’éé({oﬂ’ﬁ"zégﬁg er%glglt%%vgn%aw]d gur?? lfat}“g(lj {?g@ lgne or
nor e, pref ealkbll 3yl substitied eryhaadigt alshystifted, aradkid as dafined jprafi.er ably 1- 2,

het er oat ons i ndependent | selected from.the group O,.S and an

optional Iy subst i/ﬁXP &ign SEFOUPS t@b§’a&86&5 g@‘@ﬁ‘bi‘fwef 6‘5?‘:1?§b5t'5‘feuﬂ%‘7e65kﬂydr OXY,
al koxy, gl kyht Bhwtitugddew g the 1M as dafided hédinf onyl, acyl oxy, aryl oxy,

het er oaryl oxy, 5 am no optionally nono- or di-substituted with al kyl, aryl

or heteroaryl gr'\Bexy adfingicheroups €T, Where dvids pRyaryly isuhstitutpderdylnhateroasylk 91 |
aryl, heter 1 Y , am nosul fonyl optionally N-nono-
thofsé{duteﬁ hetgx%}/ﬁ ﬁﬁégﬂgydl'et?&gﬁlyﬁ%.

or N,N-di-substitute or heteroaryl groups,
al kyl sul f onyl am ‘ffomino’adepbtssithé gmuyd MRR neherdik arek RS amay inslepehdangly Byrhydwogen, lower

al kyl car bon m _no... aryl carhonyl amn het er oar.yl cafs b m n e
i ke. Heter %llzli(aly pY |Sf§m§cij)s{%wﬁr ﬁlﬁ(égégd s?%sgguﬁg 1% d’g"‘*g*’%‘ |rzsédc;fl?1§{?%9r ﬁ?mgﬁ%ﬁw e%ﬁécgs
sul finylip suékianybcyand N-oxi de of a tertiary ring nitrogen. A carbon or

nitrogen atomis, the  point of att nt of the heterqar i.ng structure
such that a st abl‘%‘"‘gPo fegthe gTogp @Sﬁ‘g&a’i"FRSEF.Ra'é%aWﬁY‘QgePB'%qeﬂ‘L‘ibé{?’?S‘i{?%ﬁ“’ gr oups
are pyri di nydwer Pyl S®einid lowRyA183, BN, substittitdiag)] Hetdyh, substibutdietaryl BOERIYéd

qui nolinyl, pyrimdinyl, pyrrolyl, oxazolyl, thiazolyl, thienyl, isoxazolyl,
oxat hi adi az8#%M, isothiazolyl, tetrazolyl, imidazolyl, triazinyl, furanyl,

benzofuryl, | ndm(ﬁérbo@(?ld defftes! thek oupl“-c%é)cﬁt' Q&Hetw%?.?c}r@ CloRRf Myl GABGRLAS 2

substituent attached at an availabl e carbon or ogen to produce a stable
conpound!s " Heteealsplyaryly bubstituted aryb hejaryl, andcswhdtituted hetanyl asainfined harsin. ar omat i ¢

cycl oal kyl group. i N . 1 Q. tQ i n .Ch f .car bon
atons in the ring irleafrgg%{’égg&daﬂ{'ﬁlﬁé% g%osgg%n%orgfl Pt ,1 o@fo%%ﬁﬁﬁa%bg%%hgrﬁxg?&)
optional | y lithzoocfcltsmikgl of pfetesablly 5G] etoceaprgferably 5-66ring nrgmbensiaad/er aptibnally ar e 20

optionally sybsti tut. as in the e of cloal kyl . Heterqgcycyl. i | so
Pt ended 1 o HREMRIS LD dides & oSt IS S98aY pph sEURF ARt oxi e
of a terti aakykhlfgyn)aéylBgEitylody) BetB@hioxPfamifs sptiehdIHhoroS oPdi-sabstifitdAOMtHOr
nitrogen atom Exanples of heterocyclyl groups are tetrah drofur%gﬁl,

di hydropdPr i atatyryl gshereronma gigups, agdine nieappripnallysubsspsedivrithialky ity hetesedn 2ot ur y1
di hydr oi ndolybrocRiVd gxtot}}ts‘s, hrh#66sulBny? BRRhALYH-GndLSF RN EdBLtitG O R 1813yl or
substituent nitriogen attached at 5 an avail abl e carbon or nitrogen to
produce a sheibloerytorgpapad. atkgatifonylamined lhedwiformlapmino,r ehetgrgaryloulfonylemmoocycl e

optionally gﬁcpﬁarggnyﬁja%i%,%wl)c%;biorlﬁ£r§ﬂo,Me{eH)arylcarbonylamino, 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 as N, 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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one or nore functional groups, e.g., halogen, |lower alkyl, |ower alkoxy,

al kyl thi o, acetylene, amno, am do, carboxyl, hydroxyl, aryl, aryloxy,

het erocycl e, substituted heterocycle, hetaryl, substituted hetaryl, nitro,
cyano, thiol, sulfamdo and the like. 30 "Aral kyl" refers to the group -R-Ar

where AT iwoabosgyse group and R is lower alkyl or subspcrusfdybreqr al kyl
group. Aryl groups can optionally be unsubstituted or substituted wth,

e.g., hal ogen | ower al kyI aI koxy, al kyl t hi o, acetylene, am no, am do,

car boxyl , r et er oc i tuted heterocycle,
etaryl ,  subepmRSaoRSE 4Py o e Ry PhFune 3B e Sheog

PCT/ US2004/ M6 Hkerably Ilf@ﬁbdcpreambbt he, dvéreore I id&mmai lgteroatomk edepehabntme group
-R-Het where Het is a heterocycle is.a . lower alkyl group

Het er oal ky! se&ﬁe@;ﬁgmé*&rgwﬂ énaamar%émamuwfwewﬂb% 105} B5ups ?‘&P‘é*g“\‘ii“ﬁ he.g.,
hal ogen, Iomsloq{yh%&y, AR @ithmynsakkwawsmfo@@% Jm@rﬁynomaaoarﬂmﬁo

carboxyl, aryl, aryl oxy, heterocycl e, substituted héterocycle etaryl
subst i t us edarhiee aptidnallyninpme or dywhsiltutcdwwﬁll alkglu bryhori hetsreand groubse amidinw, urea

"Het er oaryl aI r roaryl
group and PP %FUbSF Egﬁ%‘%@ skaﬁsrglf ek' HRPJ;\%%? éﬁ\fﬁgﬁrﬁp{ﬁ‘@é%iaﬂ?“%@ E&%P?gr oups
can opti onaNlnyonbe ot mSNkal‘s-tuHsumed vaith alkyibstyl otithetdroadyt igroups, gﬂkylshbfdmygmmo | ower
al kyl, substituted | ower alk t hi o, . acetyl a

aryl oxy, he‘f"élls‘g&v& minog , Jefer al‘?f‘%‘%‘i’?’i”f%?%cy%lcarhﬁym O ?f%n@;frp E’d‘Y%et aryl ,
nitro, CyanReterbdt1OdrbonyRahidoqs thidika) nHetEﬂaﬁ'yi i 4 infefded ldlﬂ&hlﬁ)é bxidized $4rH, fueh a

di val ent cyclic or polycyclic al kf\é tgr?r oup containing 3 to, 15 car bon  at ons.

" Subst i t'0t etf wifeylatifopyland dexide @ 135y S BitIegen- o GAIPPIRSMFFISEt Heman®e or nore
substi t uent soinclyp aemcmem%f&em@@hggm suba\m sud! tkae'wstasm?&naawhﬁglslramzﬁédaI kyl',

al koxy, alk ?‘t hio, acetylene, aryl, -aryloxy, heterocycle stituted
het er ocycl eExampﬂcapﬁhetersandstqu:»mwnﬁleﬂanmdanrm PF@ZIHY&ﬂaln@OIIQMhIPBMﬂ}'l gyblyhni do

and the i mo]m?r 4 d) Car(i)rgﬁfoal aj n’so’lgag&? 15z e}g ﬁ%{ﬁkloalqﬁx% eﬂ 1&‘1’815516\1 n one

or nore of é’ N, O,
S or P). 20isGitasdlylf mna@bmyhhndmwertuainkwl furamglf éeszofudyla indylyl mhietherld:al kol group

as herein define cont ai r e su ituents, such as hal ogen,
ower alRyl Sbpies PelrRebs Sy bRy gt AT G o dioRE o RRP Sy
hydr oxyl , aﬁythbleacrnyﬂoaw het erocycl e, substituted heterocycle, hetaryl,
substituted het ar nltr,o cyano, thigl, sulfamdo and the |ike. "Al kyI
cycl oal kyl " deno Eer‘tcbi@y rb‘ﬂ'ﬁ? or {3 OybImB A eanghRqnearematic Gglealiyl graunhayipg| oal ky !
group 25 aﬂQm@tb?OﬁoﬁxQWm&'ﬂ%\‘d 1 @1 BB ithihsnkt dridWRre Gﬁi&é%yhe@{&t&ﬁé dty!

groups can opti onal llgy unsubstituted or substitute hal ogen,
Pover al kyl O. B onbs am sosptionsliwgnacissd cafisey hesemearyl of 5-6 ring members andor are

20 optionally substituted as in the case of cycloalkyl. Heterocycyl is also intended to include
oxidized S or N, such as sulfinyl, sulfonyl and N-oxide of a tertiary ring nitrogen. The point of
attachment is at a carbon or nitrogen atom. Examples of heterocyclyl groups are
tetrahydrofuranyl, dihydropyridinyl, piperidinyl, pyrrolidinyl, piperazinyl, dihydrobenzofuryl,
dihydroindolyl, and the like. A substituted hetercyclyl contains a substituent nitrogen attached at

25  an available 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 alkyl 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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am no, am do, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted
het erocycl e, hetaryl, substituted hetaryl, nitro, cyano, thiol, sulfamdo
and the like. "A kyl cycloheteroal kyl" denotes the group -R-cycl ohet eroal kyl
where Ris a lower alkyl 30 or substituted |ower alkyl. Cycloheteroalkyl

groups can“Rp#mg&ag%y be unsubstituted or substituted gmgmmgglogen
| oner al kyl ower al koxy, al kylthio, am no, am do, car bo acetyl ene,

hydroxyl, aryl, aryl oxy, heterocycle, substituted heterocycle het aryl ,
substltuted hetaryl nitro, cyano, thiol, sulfamdo and the |ike. 26 mo
2005/ 082379 sHEMdEIohy B62304 The first class of compounds identified above

can be prepared uquhikhingdd b GERRIP Rl dhe: AR YR GN BYuS By REVET A

formula IV can be prep
Nl -12 R N lduerhikyl gmmHmemaml gmu;mcambpnomryb@uﬁsubmed ambmtemtrsm SOH

N2 RN (B0 B NL YA 0 SN IO B RR LA
5  heterocycle, substituted heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol, sulfamido and
the like.

“Heteroarylalkyl” refers to the group -R-HetAr where HetAr is an heteroaryl group and R
lower alky! or substituted lower alkyl. Heteroarylalkyl groups can optionally be unsubstituted or
substituted with, e.g., halogen, lower alkyl, substituted lower 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 cycloalkyl 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 hetaryl, 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 Substituted cycloheteroalkyl” refers to a cycloheteroalkyl group as herein defined which
contain,s. 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, cyano, thiol, sulfamido 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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RHOzc Re RIZ NOH i 0 OH 11l IV 5 Conpound | can be prepared by reacting
conpound | with appropriately substituted 1, 3- dicarbonyl in a m xture of
AcOH and MeCH at 80C (Hol zer et al., J. Heterocycl. Chem (1993) 30, 865).
Compound 11, which can be obtained by reacting conpound | with 2, 2-

di met hoxypwoyzacsse3r9t he presence of an acid, can be oxi 8CTAE200¢/0028&+
carboxylic acid Ill, based 10 on structurally simlar conpounds using

pot assi um per manganat e or pyridi nium chlorochromate (M Hudlicky, (1990)
xidations in O Soci ety,
Washi ngton D. C. ’}k&é;gtg ?%Pr?&tc‘)lp é/mdﬁ?&%f%ﬁ%&@%@?gﬁggﬁﬁ ; étsfn&qug'% vcgajnest he
formul a HNRGRK7, and conpound |1l using DCC (M Fujino et al., Chem Phar m

Bull. (1974 22, 1 BOP tinez et al., J.. . em (1988) 28,
1874) or évts*aom@%ﬁwﬁzb%efg'zéw‘g@%éﬁaﬁaarﬁﬁazébawn rchale et ar.
Tetrahedr onscKeh®91), 32, 1967) coupling conditions can afford conpound I V.
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Compound I can be prepared by reacting compound 1 with appropriately substituted 1,3-
dicarbonyl in a mixture of AcOH and MeOH at 80°C (Holzer et al., J. Heterocycl. Chem.
(1993) 30, 865). Compound II, 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 III, based
10 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 III 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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OrBDMS OTBDMS 4 V "OIrBDMS Conpound V can be prepared as shown in Schene 2.
The Tri TBDWMS derivative 4 5 can be obtained by treating conpound 2 with
TBDMSCI and i m dazole in DVF foll owed by hydrolysis of the ethyl ester

usi ng NaCOH. Reaction of a primary or secondary amine with the formula
HNR6R7, angd c 4 using DCC (M Fujino et al., Che | .
(1974), g‘g’ozﬁgﬂ%ﬂgPyBCP Q Martinez et al., J. Med. Cr’?ggq‘?ﬂ’&?ﬁ(gﬂg)g%dis 1874)
or PyBrop (J. Caste et al. Tetrahedron, (1991), 32, 1967) coupling
conditions can afford conmpound V. 28 WD 2005/ 082379 PCT/ US2004/ 002304
Schenme 3 " (5Castq evalpietrapedsony (W), 32, 1967 couplpng cpndifians can affard qqmpapnd My o4 OAc
OH CAc 5 6g . AN TONOA'"- 01 r I NNit HZNNNCOCH1, OAcO AcO i

OAc OAc OA\CHRS&E?"780,Et NH OO NH, N~ NHI \ NHNH I \' \ H N HZNHN

NNI N HO NH, 0 NH,
0

N N7 | ’i> tect _N\ L I Q) hydrolyze

— protec > yarol

/\ o)j\g\")\\N N —_—> NPLE N —_—>
O

Ho,\l\‘j TBDMSO’\d’c

2 Z OTBDMS
Z A
2 imo" 3 ©TBDMS
NH, N,
N
N7 o] N
J\Cﬂ S = 1T
couple ~
" X ’:d . NS
o
TBDMSO 3
[/
% orsoms TEDMSO % "’orsoms
o’
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Compound V can be prepared as shown in Scheme 2. The Tri TBDMS derivative 4
5 can be obtained by treating compound 2 with TBDMSCI and imidazole in DMF followed by
hydrolysis of the ethyl ester using NaOH. Reaction of a primary or secondary amine with the
formula HNR®R’, and compound 4 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 (J. Caste et
al. Tetrahedron, (1991), 32, 1967) coupling conditions can afford compound V.
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HO --~ i OH 'i SOHSOH OH9 1 NH, NH, NNN\ N1 1T > NNN | \>
CHNH2 /NNO NNNEOOHOHOOH 0 OH ~~OH11 OH 10 A specific

synt hesi s of Conmpound 11 is illustrated in Schene 3. Commercially avail able
guanosine 5 was converted to the triacetate 6 as previously described (M J.
Robi ns 5 gughobsoddzpanski, Can. J. Chem (1981), 59, 26@LIA830)M/00B30npound 7,
prepared by following the literature procedure of Cerster et al. Q F.
Cerster, A F. Lewis, and R K Robins, Org. Synthesis, 242-243), was
converted to con%q]und 9 in tw steps as previously described (V. Nair et
al., J. Og. Che f’988) 53, 3051-3057). Corrpound | was obtai ned by
reacting hydrazi nef hydrate with conpound 9fi n et hanol at 80C. Condensati on
of conmpound 1 w t.h’qﬂz t hoxycar bonyl mal ondi“a yde in a mxture of AcOH and
MeOH at 80C pr odu,d\edl WO 2805/ 082379 Pd:{/ 04/ 082304 orrpound 10.

Heat i ng conpount™ 10Nin exc‘e‘sTrr_eFH%' af fo ded Conpound | I. Schene 4
R3 ~R ethyl for:IK;/{{}tO Ot HH VI VI,jco ynt hesis of 1, 3 di al dehyde
VIl is described I n Sefitge 4. Reaction of 3, 3% %ac

5 6

jI \) /Lj\/E > NH,/MeOH

CHyl,

AcO
AcO

Z
Z
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0,Et
NH, Q 0
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N7 H
ALY
—_— N -
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N7 N
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% OH OH
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9 1
NH,
N N\
=N || ) CH,;NH2 | ~
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HO % ’” OH
° % %on o
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10

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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5 di et hoxypropi onate or 3, 3-di ethoxypropionitrile or

1, 1-di ethoxy-2-nitroethane VI (R3 = CO2R, CN or NO2) with ethyl or nethyl
formate in the presence of NaH can afford the dial dehyde WVII (Y. Yamanoto
et at., J. Og. Chem (1989) 54, 4734). The second cl ass of conpound

descri bed m@q/@y?be prepared by as outlined in schengsplsiaes/deesggounds

havi ng t he genera ormula I'l: Scheme | NR3 NH2 NH2 / 7~-~ RR-N ~ VBI Ry N
Bu3dsS NJ R4 Pd(O, Cut TBDWVSO TBDWVSO OTBDMS OTBDMS ~OTBDMS OIBDVS H2 11 R
N Desilylation /If \> 110 R2-IV-J NRA R OH Il OHto were prepared by

t he pal | adi ¢camponed Ht dirating gonipaundol0 in expgesmethylaming #fdidgdsompeenddles

represent edsg% rége formula VIl (schenme 4) in the presence or absence of
copper salts R®%kato et. al. J. Org. Chem 1997, 62,6833-6841; Palladium
Reagents and Catal ysts-Innovations in Oganic Synthesis, Tsuji, John WIey
and Sons, 1995) followed by de-protection with either BBAF or 30 WD

2005/ 082379 PCT/ US2004/0 1 NHAR, fMRLki ewicz et al Tetrghedr on
Lett.(1988), 29, 1561). The preparationof cggpou een previously
described (K. Kato et. J. Og. Chem 1997,62,6838-684\1) and is outlined
in scheme 5. Conpoufiths wi Ot general fornula VI can lwe pr&pared as shown in
Schene 2. Conpound

vi Vil

The synthesis of 1,3-dialdehyde VII is described in Scheme 4. Reaction of 3,3-
5  diethoxypropionate or 3,3-diethoxypropionitrile or 1,1-diethoxy-2-nitroethane VI (R; = CO;R,
CN or NO,) with ethyl or methyl formate in the presence of NaH can afford the dialdehyde
VII (Y. Yamamoto et al., J. Org. Chem. (1989) 54, 4734).
The second class of compound described above may be prepared by as outlined in

schemes 1-5. Compounds having the general formula II:

Scheme 1

R4
Pd(0), Cul 2
TBOMSO 2 TBDMSO Z OTBDMS
Z 0TBDMS OTBDMS
1 OTBDMS

NH»
R XN
Desilylation Rz'; h(?\;l:;"‘lj'\;[ r:>
R4 R 1 @

A OH
" 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
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5 111, which can be obtained by reacting Il with 2,2-di net hoxypropane in
presence of an Schene 2 NH2 NH2 \ N MO 3 NM RAN RZ-/ NN NG R4 R
~dll Acid HO u oo '"bHIIl b RL CH2ZOHH2 NHZ HNHR f\> R NN Oxidation 2
[, " [ \\ Couwi+g _ R2,,( NP-3, AL RRa RGRJ IVHODb~V O NH2 J Acid I
N R4 O VIwg6Godsss7oOH OH acid, can be oxidized to theceakkhoxydbe acid |V,
based on structurally simlar conpounds, using potassium pernmanganate or
pyri di ni um chl orochromate etc. ( Jones et.al., J. Am Chem Soc.(1949), 71,
3994.; Hudlick Oxi dations in organic chem st r Aneri can Chem cal Society,

Washi ngt onNHsF Markiqwignst. al Setebeds {%38), B4 86 1) cHhearepppiionsf sonounstdhendar y
am ne of t d S al .
Chem phar e By P oG IS o 5 SOBRRLI Y, SRuP3oRey -aP Wb R 1
Chem (1988hem@8, 1967) or PyBrop (J. Caste et.al.

Compounds with general formula VI can be prepared as shown in Scheme 2. Compound

5  III, which can be obtained by reacting II with 2,2-dimethoxypropane in presence of an

Scheme 2
NH,
NH,
MeQ 3 NN
/R N \> Me AR d:\
)‘l N I P Rév by N N
RZ—N 4J 4

o —_—

A Acid 3
Z, HO 2 O
% OH fJ
1 OH w
R1 = CH,0H
. NH> )I
NHRRg,
I 3
Oxidation IN?ﬁR’_J\Nl)\I \ Couplmg R2— &
— RZ— N/ N
R* 4
., RRN % B
v HO % 6! v 0 7——

-G )\d
RSN HH

OH
acid, can be oxidized to the carboxylic acid IV, based on structurally similar compounds, using

(N

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 NHR’R®, 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.
Wats, (1991), Protective Groups in Organic Synthesis, A, Wiley-Interscience publication) or with
15 anhydrous HCI (4N) to obtain compound of the general formula VI.
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Tetrahedron, (1991), 32, 1967) coupling conditions can afford conpound V.
Deprotection of conpound V can be perforned by heating with 80% aq. acetic
acid (T. W Geenand P. G M Wits, (1991), Protective Goups in Organic
Synthesis, A, WIley-Interscience publication) or with 15 anhydrous HCl (4N)
to obtain gf the general fornula VI. 31 WO 2005/

PCT/ U82004§7§6%%93 Al ternatively, conpounds wth the genera o?ororﬁ’loga Il can
al so be prepared by Suzuki type coupling as shown in schene 3. Schene 3 Hi

| ~> NHL' ~> NPOCI3 H2N~ N Ac20 H2N-"N N N(Ett)~4Ce H2 N N AcoQAc-' Acoo~
bah At 0OAc 2 OMIeBlaﬁ)Hy dom&hds Witiethilgttheral foimiNa Ht@Skid BNDefmtedNy Sizukl BDVSCI N
N =s |-N NYZ—\ azol,e H TBDM SO Aco ' SOTBDMS QAc S CHOH 7

' OTBDVB 5“’*2’5\% TERE °“ﬁé“ép T°RBN\ \\ R2Z Nrj B(OHX ~ly:R 11 Rx_ N N ~R4
R R~~~ N/~~ NH4F 4 R4 Pd coupling HO SOH TBDWMSO OTBDMS OH OTBDMS 1 va

Scheme 3

N
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Aco/\d AcO @ ACO
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NH,

!
N
\ry *ﬂ Eos
n-CsHy1ONO | N/ N NH3 ,/I\ TBDMSCI N 4
CHaly MeOH (\6 Imidazole /</
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N R: NS %
Re—N :}.B(OH)ZR Mo \> 2_@){( N
N NH,F <
il o —_— /‘@
s —————
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2-Iodoadenosine 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 II (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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2- 1 odoadenosi ne 6 can be prepared in four steps from guanosine 2 follow ng
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. Og. Chem, (1988), 53, 3051-3057). Palladium nediated Suzuki

coupl i ng ofyotovd/dshz7appr opri ately substituted pyrazol e- becomiseooaoodst XVI 1 i n
presence of a base can provide final conpounds with general formula Il

(A. Suzuki, Acc.Chem Res) (1982), 15, 178). If necessary, 2', 3, 5
hydroxyl s on 6 can be, protected 1 DVS et.hers priar to. uki coupl i ng.
32 WD 2005/ 082575 Petsds PF48?06§§$6‘2P“? 30 hyEthg ‘E“HP"E%%a‘BeaH@ﬁﬁre"for mula VITI
can be eit higparddroNdviag e lsiéposhaih aldkenra. prepared foll owi ng the steps shown
in schene 4. Schene 4 Hydrazin w--At ix X IlAKkylation R3 lodination R
W P 'z Vol XI CorSiehemieidn of 1, 3-di keto conpounds of the formula I X with
hydrazine in an appropriate 5 solvent can give pyrazoles with the general
formula X (RHWIley et. al.Og.Synthsis, Coll.Vol, IV (1963), 351: These
pyrazol es can be Med V\Hyara@ﬁi ous al lides to give conpounds
of the fornmula X ich{pn iadihationygi vel do derivatives with the
general formula pgHl _ NRuttel et.al. Just Li ebi gs Ann. Chem (1955), 593,
200). 5-iodopyrazoles with the general formul,a XV can be prepared foll ow ng
the steps outlined 1IXin the schene 5. Scheﬁ#e 5XHydrazine R3 HR3 HW R4
Ra XIIi Nalkylation X1l Y

Alkylation

Y
R lodination
R—g O A —— _
|
R R
vl Xl

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 iodination gfve 4-iodo derivatives with the general formula VIII (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 in the scheme 5.

Scheme 5
Hydrazine N Rs
—Y HN _
H R; Rg
Rs X
N-alkylation
Xii .
3 3
N Base, lodine N
| Rr—N_ -« Ry—N _
R4 R4
XV Xiv
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3 N Base, lodine 3 Rz---NF Ra Ra XV XIV 33 WO 2005/082379
PCT/ US2004/ 002304 Condensation of 1, 3-di keto conpounds of the formula Xl
wi th hydrazine in an appropriate solvent can give pyrazoles with the

general for rrul a XlIll. These pyrazoles can be N al kylated with various al kyl
hal i des t oyg ?;ﬁgqgounds of the fornula XIV. Abstracti Grads2604fgoydoi h a
strong base fo] wed by quenching with iodine can provide 5-iodo

derivatives with general formula XV 5 (F. Effenberger et. al. J. Og. Chem
(1984), 49, 4687). 4- or 5- iodopyrazoles can be transfornmed into

cor r espondi @gndyasra@ﬁm ef adidiketoneomenngs ofithe forenla XHetigh Bydraping g A eRATPRIIAICON Wi t h
n-buli foll E9h gl BHaBRA with hd e UM‘)&@W&%E@@{& Sh{te Rl uf%ﬁ it N
R2- N Base, (CR _e_?JaE% R “hge / ?&F" droelsy5|s 4 ﬁ, - R
(HO) 2B XVI | vargiuvelky:ldnbwndgwmrhpmh@ @Qnefomula‘mnﬁbaramn ofthiid Iwntbn stnw ol ysis
can pr ovi de bor c i ds ;L ener E.

ot al R EL R i Toniitth 515 STRBLR: s A B R Wi "efa?f%g%ege. '
three st eps(Pf mmie@raommg &heiyi. (avsu) @b&&mﬁ chl or opur| ne riboside

following literature procedure (K. Kato J. .

6833-6841). Tri ‘irs’bgzswﬂ@ryra\%&'ﬁ?ﬁébﬁ&%“smaé HE’cF°B§ﬁPP‘? %‘Q”%a%sgﬁ%*? | "and
i m dazol e i f thOMhemd-b 1 1thttde@Nati¥ntwithlaldEi folbv QY dreRineAtARIIE RinfdehyWotake dah |
n-butyltin chloride gave exclusively 2-stannyl derivative 10. Ammonol ysis
in 2-propanol gave 2- stann\sll adenosine 1. Stille coupling of 15 1 with

1- benzyl - 4-i odopyr azol e i n3¢he8€&nce of Pd(PPh3)4 and Culresulted in | | (K
Kato et.al ., J. R,

N Base, B(OR)3 N
> Ry—N .

R4 Re
[ xv (RO)2B yyi

R3

' Hydrolysis

Y
N —Fs

-

R

Ra
(HO)2B

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).

10 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-stannyladenosine 1. Stille coupling of

15 1 with 1-benzyl-4-iodopyrazole in presence of Pd(PPh3)4 and Cul resulted in 11 (K. Kato et.al., J.
Org. Chem. (1997); 62, 6833-6841). Deprotection of silyl groups on 2°,3” and 5’
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Org. Chem (1997), 62, 6833-6841). Deprotection of silyl groups on 2',3 and
5" 34 WD 2005/ 082379 PCT/ US2004/ 002304 Schenme 7 LTM TBDMS- N --~ BuSnCr
imdazol nre[ 1, 8 s 9 UQ~IBp~ M NH BnSn 2; Pd(0O 10 1 G BOVS NHF o OTHLMS
\OH 11 ~QBpVIS 12 OH hydroxyls with 0.5 M anmoni um fl uoride in nethanol
gave 12 i nwgonos/seebd (Schene 7). The nethods used to pCepse@406e30L£0npounds
of this invention are not limted to those described above. Additional

nmet hods can be found in the follow ng sources and are included by reference
5 Q March, Advanced Organic Chem stry; Reaction Mechani snms and Studies
(1992), A Wley Interscience Publications; and J. Tsuji, Palladiumreagents
and catal ysts-Innovations in qorganic synthesis, John Wley and Sons, 1995).
If the final conpound of ¥¥™ 7i nvention contains a basic group, an acid
addition salt nmaybe pr@pared. Acid addition @alts of the conpounds are

prepared in a standar er in a suitable ol vent fromthe parent
compound and an exces$§ g id, such as hydr ic, hygrobromc, sulfuric,
phosphoric, acetic, nalNi su [G. or neth nelsul f o 'u - e hydrochloric
salt formis especial ef Ul iad b the fina Poipound "¢oNf ai ns an aci di ¢
group, cationic salts may oRrepared. yor Yt arent conpound is
treated with an excess of @n al kal i ne reagen%, ST S hydroxi de, carbonate

Ca 12 and NH4' are exanpl eg of cations present in phar utically

or al koxi de, containing the appropriate cation. Cati on@ch as Na', K, 15
acceptable salts. Certain ant r zwittcrions

he conpounds for nner

whi ch may al so be accept g5 WY 2005/ 08237 UsS2004 D4
BusSni 2- 7 ———
TeOMSO” 3 B Pd(0
10 %, QTEOMS .
OTELMS ;% omms
OTEOMS

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).

If the 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. If the final compound contains an acidic group, cationic salts may be prepared.

Typically the parent compound is treated with an excess of an alkaline reagent, such as

hydroxide, carbonate or alkoxide, containing the appropriate cation. Cations such as Na*, K,

15 Ca'? and NH,' are examples of cations present in pharmaceutically acceptable salts. Certain of

the compounds form inner salts or zwittcrions which may also be acceptable.
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EXAMPLES Three different aqueous pharnmaceutical CVT-3146 formul ati ons were
used in the Exanples below Exanples 1-7 enpl oyed aqueous pharmnaceuti cal
conpositions (a) and (b) below. 5 Pharnaceutical conpositions (a) and (b)
were aseptically filled into 10 nL type | glass vials. (a) An aqueous

phar maceut 'w;ﬁ?o%gjmsi tion consisting of 200 m crograns/gdpu®bhos/de¥sba3146 in
0.5 (w.v) nethyl'boronic acid buffered with sodi um bi carbonate to a pH of

9.3. (b) An aqueous pharmaceutical conposition including 200 m crograns/ L
of CVT-3146, 0.1 % (w. v) nethyl boronic acid, 50 mM sodi um bi car bonat e
buf fer adjusted to pH io0 9.3 with t FXAMELESon of 0.55 % (w.v) Nad to make

an i SOt oni ¢ phar AR Wirtak au@iR YR Slltical EXGIALE rnGHLRYAS b liARaCeUt i cal

conposition consisting o aqueous conposition of 100 m crograns/ nL
CVT- 3146 i n Bawupleabelpwpr opyl ene gl ycol and 100 mM phosphate buffer at pH 7

with 0.1 % EDTA. .The fo latio tored in t J. gl .ass Wi at 5 nL
per vial. 15 EXAGPEEPIFS ET&M%%@E%&“{CWM‘T&( Rt Brdy. 00D e
of 3 m nui esPhatrhdtedticalrcdpipOsitiuns &) and(®) @bk asdpticifily &tied @, 10iBL Bypd DPlassfvidld nor e
pot ent than adengsi ne (Ado) in increasing coronary bl fl ow vel ocify
(CBFv) in awake d¥gs. A%fﬁ@ueaﬁﬁq%@&cwce GPEPasiHaR PIHRE & g‘g&)’“‘fﬁ’%‘?"’i“&}

det er m ne t heviBymg Whewa)Ghetyiatdn e bult i@ Ghith 8bdisaY brcarbdutd hQApBOT o) on
CBFv in humans. METHODS: Patients undergoing a clinically indicated

coronary cat het efP)zat ABAqHEPEPharrRacebicd compasition Taplnding28 1igogramgmk € or onar y
artery and @V@ﬁﬁ,é?%ﬁwﬁv&%@ﬁﬂo‘%@@deﬁl, % gn_?\rh&ditﬁﬁ Hgéfbdﬁgé%ﬁffemﬁst@@@é%{

determ ned by Dop w re. Study subject were selected after

measur i ndo ba%with ¢headditipeefld. BB (W a) Ne¢! tamakear isgonmiopharmacentcpl dopjpesitioron of 18
g of Ado. Twentysthree patient wh re identified neeting the study
riteria of havi 3 aPEE Rl Bent iRt Biiybifin opfnBSCIEhAg e S o
Adenosi ne, r@@ositiéh ¢f 100 pidogramsRAL KBLI)-3 1361 p3te (i) prbpyldmelglisolaind CMTmBL46;

Doppl er signgls were stabl e and in retahble over the tjine-course.qQf the
i ncrease i n KSERhajeuffer %B#?éﬁi@'léggtﬁzs%&?g’mg%ﬂl‘ﬁ§ S?é‘ii;s‘é&’pé?ﬂéﬁv q? ncr ease

in CBFv thatatwasL peafal.peak by 30 to 40 seconds post onset of bolus.

CVT- 3146 at doses of 100 g (n=3), 300 g (n=4), and 500 g (n=2) induced a
peak to Baseline ratio of 3.2 0.6 (mean SD), simlar to that obtained by
IC Ado (3.2 + 0.5). The duration of gGBpmppggnentation (? 2-fold increase in

CBFv) was dose 36 WO 2005/082379 PCTI US2004/ 002304
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 velocity (CBFv) in awake dogs. The purpose of this open label study

20  was to determine the magnitude and duration of effect of CVT-3146 (10-500 pg) 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

25  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.

30 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 g the duration was 4.0 4.9 mnutes and at 500 pg was 6.9
7.6 mnutes. At 500 g (n=3) the maxinmal increase in heart rate (HR) was
18.7 +4.0 and the maxi mal decrease in systolic blood pressure (BP) was 8.7
+ 7.6. Adverse events (AEs) were infrequent and included nausea, flushing,
and headacte 0bdhmszowere nmld and self-linmted. No 5 AEPCREIS200400236H i n t he 3
patients receiving the 500 g dose. CONCLUSI ON: I n humans peak CBFv foll ow ng
CVT-3146 (IV bolus) is conparable to CBFv following IC Ado without major
changes in

ejther HR BP. .Thj.s a 'S _nmagnit nd dugati of effect,
adver se even‘{epﬁﬁfﬂti ?‘88‘%}%5%15‘68?53@0'5‘&%9‘2"’.1%’%-9g}“.‘ eﬁaﬁg%gsoawaﬁgé gpﬂ%ﬁl
phar macol ogi aaboosig(@s® teaaidimblafcreagoindiedt ate (HRY fvessiSon+ #.0agd thg matihaEXAMPLE 2
This exanple is a study perforned detern ne the range, of dosages over
whi ch the s‘@F’éiSFi“i/%’StﬂkZ/%ﬁP%@ﬁisHF_(éé s&t ,i%TA@i‘?f%“' e SBAegSéHFﬁeni stered and
be effecti venfgusntaRd MBREK nad@8 FHlishiAs, Ahd heh@achd eheSd WetY nlildGhl stediniaddl &t S
undergoing a clinically indicated coronary catheterization wth no nore

than a 70% shEmiwest Botphinghs3 padiewsmepcsiviag the 500 udédprsho nore than a 50% st enosi s
of the study ve ! : 8. Study subj ect
cﬁ?ﬁo@.’fx\/hﬂﬁ}:algg{ﬁlﬁcmv*? 008 %é&i%%m is 3

were selected after measuring ne an er an intracoronary
(10 injectiompahblé® GBEY folldeing IG Ads withaxt mejonerasgds dreeithef HR@r BB. TBet i ng t he

study criteria pf hayi eak t.o.baseline Fv., 20 tion.of. > 2.5 in
esponce to HauACHERE AT BTRS AR b g™ Rt adis oy 1 v
bol us in | esGVTHMe6 dlidefbplantdsologitalaiess Bgent foamgodagiidl pedfasidd igaging. 500 pg. The
ef fecti veness of both conpounds was neasured by nonitoring coronary flow

vel ocity!®Cther coronary paraneters that were monitored included heart rate
and bl ood 25 pressure. These paranetgisaviper@ neasured in order to eval uate
the tine to peak dose response, the magnitude of the dose response and the
duration of the dbisexsrarlpistudy perfamedio detpapinethgeqnge of dosaggbeiiet whighithe Cor onary

bl ood fl ow v, e ot 5] t : i g i onar
s%legt(f\%e é‘?éf Y\%_épt pEeevali 1 id@nbehdmiaiterl 6% l_»e é%%%&&ér&?h BGo &0 y

artery (LAD) or Ircumlex coronary artery (L e velocity
measur enent svagstilatot.aken by fol | owi ng standard heart catheterization

t echni d i i ' et i i.nt.o the LAD
or Lo vassel  and 1 s Eieisecbablnthab e SRR} rbichBEForkaalatickili | 0
henbdynam c wittneheetiaoadOti stgoapiniacy ceasy 2rprnd noveioe thanecH/daehosis of

SN TN TS TR MOl W R AT e M
after measuring baseline and peak CBFv 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
20  ration of > 2.5 in response to Adenosine,
CVT-3146 was administered to the study subjects by IV 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
25  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
30 a0.014 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 nmean age was 53.4 and they ranged from 24-72 years in age.
O the 36 subjects evaluated, the LAD vessel of 31 subjects was nonitored,
and the LCx vessel of 5 subjects was nonitored. The follow ng doses (g) of
CVT- 3146 were given to the subjects in a single iv bolus: 10 (n=4); 30
(n=6); 100wwés0s28@0 (Nn=7); 400 (n=9); 500 (n=6). 5 Thepcaushposmwsohts are
reported in Figures 1-6. The plot of Figure 1 shows that CVT- 3146 i ncreases
peak flow velocity in anmbunts as |ow as 10 g and reaches pl at eau peak

vel ocity upon admjnistration of |ess an abqut 100 g of L CVT- 6., O her
test resul tswea‘ﬁﬂmecgi‘ﬁ‘lrﬂ’:?i"b?% Waﬁé?-ga@%e)‘rfﬂﬁge g‘&ﬂ‘jzf“r-’&\%e%éé" ?géaéﬁé‘ﬂ 3By about
30 seconds Wybfac@klalg@siSthe LAD vebiel 6538 SuljRGasHiitbred Rd the LIESkssefdract s were

equivalent to 18 g adenosine admnistered IC,CVT-3146 was gener_al ly well
t ol erat ed wi whjeatdwas menitoredit e iellongng dopes(p®@f CNT-3THE werglgiven 4 the subsagtsan
Figure 7; At .400.49:,15 oeld ry..al.ood f | vel g > -fol d above
basel i ne Wasaﬂ’éq%fvgolo}]uédlefnggs’gagn%?’ﬂgﬁgns.45’38%&?113%5 fn%% ggos@ |B)r'1 heart rate
(18 8 bps occurkheatmdytesditsnivevapceted af Kigureslos.i Tige pla of/BighigUrsholecth@aS\eT-i n

systolic BP (20, 8 mrHg). occurs about 1 20 mnute after dqsing. o0 Maxi mum
decrease in Ui4441ET2e PRtk floppvelesitgin gousts g jow a5 i8 e and repghas plateatkredk  qosi ng.

Exampl e 3 255 ubh iR dafiofofih s BanRESS 2Y U iRer febdredull adfXi UM
tol erated dosel&?)t?u - él%Gﬁgﬁ%ﬁ%Z@th ;t)ﬁgdrr'%%%ﬁgﬁ C@Qr(g?%ﬁ)rg o?ac,\/T-3146
in heal thy vencinsiewsriscludefter a single IV bolus dose. Methods The study was
performed using thirtys:six health nqQn- snokj | e.supj.ect s between the
30 ages of 18 and 5% iﬁﬁpwgﬂWﬁ”ﬁ@gl&ggya‘%%f&g%ﬁm“ ﬂﬁ_.dosﬁf’udy desi gn The
study wagg perfor meds i At BERSBovE.ab&t MG Bz, pEIkteBEcts Wore RhEvdknt fh 8 ([pasksing €d,

pl acebo- 38 WD 2005/ 082379 PCT/ US2004/002304 controlled, crossover,

ascendi ng dose study. 2fmisRdAGt i on was to CVT-3146 or placebo, in both
supine and standing, PR3 198 Svas generally well tolerated with adverse events being reported in

The table attached as Figure 7,
e At400 pg:
15 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.
o Maximum decrease in systolic BP (20 + 8 mmHg) occurs about 1
20 minute after dosing.
o Maximum decrease in diastolic BP (10 + 5 mmHg) occurs about 1

minute after dosing,.

Example 3
25 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 IV
bolus dose.
Methods
The study was performed using thirty-six healthy, non-smoking male subjects between the
30 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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CVT- 3146 was adm nistered as an |V bolus (20 seconds) in ascendi ng doses of
0. 1, 0.3, 1.3, 10, 20 and 30 g/kg. 5 Subjects received either CVT-3146 of
pl acebo on Day 1 supine, then crossover treatnment on Day 2 supine. On Day
3, subjects received CVT-3146 or placebo standing, then crossover treatnent
on Day 4 syenoisngzifssessnents Patient safety was noni PETES2004/0EGE,

| aboratory assessnents, and collection of vital signs 10 and adverse
events. Pharnmacokinetics: Plasma sanples were drawn during supine phase
(Days 1 and 2) at 0, 1, 2, 3, 4, 5, 7, 10, 15, 20, 30, 45 mnutes after
dosi ng and sentrolled, crssover, asgendgng dgse studys Randomipasion ¥anior QY T-dH4 Higlaceld ime was
collected f . + 3146 excretion. 15 Pharmacodynam cs: The

st udy eval ug{)tggél%lﬂée)ﬂdéfagﬁ]goE(\lsé:ln-iog;of changes in heart rate to dose in both

st andi ng and supCHW&-33é&ves adnenisterdd 3 aadWiolve (R0 eeronds) in@scending dasessafPilne3,

posi tion. t study results are reported in Figures 8-14. Results
20 Safety Iﬁggg%gtr)ﬁ@?oa“o%gse events reflected the pharnacol ogic effect of

CVT- 3146 sand wer Subjé¢celredered éithev@e DA 46adfplatebo bon Bay i supineaben ckddsdvedrehnieat e
(HR). Overall, adverse event re short- | i and mld to derate in
Sover iy RBIES dsrine SLBRY Sty P Soeirs 6 o Rresbostyatits W coo> gt oss ed
as severe | RrehtefbniDay 4 stahdfpe 1). 25 Table 1. Adverse Events | abeled as

severe in intensity Nunber of Subjects with AE Event 20 ttg/kg 30 jig/kg
St andi ng SupisFESMeUE subj ects per group 4 4 Palpitation 0 2 Dizziness 1 0

Syncope 1 0 A tﬁ&tﬁﬁfﬁﬁm@%mreﬁ%%@m%ho Ssedsibntd, Ind ddfectar GFvia ki
observed Tnmax (1-4 m nutes) as the 39 WO 2005/082379 PCT/ US2004/ 002304

dur at i onl0of aad zdverse ovedsr i nf usi on. Rel i abl e paraneter estinates were
obt ai ned for dosq,hgjma%akir%ticsgg/ kg. Paraneters are summari zed in the follow ng
(Table 2): '

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.
15 Pharmacodynamics:
o 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
20 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).

25 Table 1. Adverse Events labeled as severe in intensity
Number of Subjects with AE
Event 20 pg/kg 30 pg/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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Table 2 5 Mean (SD) CVT-3146 Pharmacoki netic Parameters Estimated Using a
Three - Conpartnment Model Dose (g/kg) | 3 10 20 30 Total N3 4 4 8 3 22
CL (mL/mn) 737 668 841 743 1021 768 (106) (167) (120) (123) (92.7) (168)
Ve (L) 9.84 (4.12) 13.7 (6.06) 17.9 (6.11) 12.5 15.7 13.8 (5.83) (4.59)
(5.67) Vss (28.2) 90.0 (29.6) 101 (11.3) 75.2 0. 6)
(10. 9) (24“&#3"0@’8’131279 f-life 2.14 3.11 4.15 4.69 3.00 3. 72&1?%1572?9500%@
(2.14) (2.75) (4.01) (1.05) (2.88) 13 Half-life 8.93 17.2 50.2 32.6 14 0
27.2 (min) (4.10) (11.4) (52.1) I§32 4) (4.98) (31.0) X Half-life 99 0 130
132 117 99. Auggionof mmyrderzefuelpn( giable parametsy esfimatepyere gbtappd fos dosspf 149 1
(1/mn) 0.24 5) (0.272) (0.305) (0.615)
(0.0443) (0. ’%1"%) %Qﬁﬁ’%e%%f Rﬁ’% S'nglﬁég%&ﬁﬁodﬁ%(%%%s 0.0141 0.0148 0.0143
(0.00548) (0.00490) (0.00592) (0.00728) (0.000900) (0.00580) CL = clearance
Vc = central volune of distribution V' I2bled| une of distribution at steady
state 10 K21 = (R REST-EQ0 Bila@Alokihdf Patam@SEsEihiated (iRNThid StomPRbRMEIR! t O
central conpartment Kal = rate constant for transfer from second peri pheral
to central cogRaEhgent Results CVWIT-3146 vas wel ot ol er aed, W tTouafE S
mainly representing I1ts pharnacol ogical 1% effects as an mdenosi ne A2A
receptor agoidtl/minMean t dl7er abl e @®se for84CvT- 3146 was 1029/ kg sf@ndi ng and
20 g/ kg supine. e CVT-314® does A6 requilk® wei ght® adj usﬁ?2e7 d03|( )  There
was no tine V4§ bet weet®hi*dPma @Jrf&%q)ltr‘épl(%')ch s ang 6ganges heart
ks,

rate. 20 Th J ations t in ose once ti on was
ge &} Eudo(z% VR g@ %fggdel(w

adequatel y i bed wth a ’'signoi anplg o 24.4)
o Half-life 2.14 301 4.15 4.69 3.00 3.73

(min) (1.38) (2.14) (2.75) (4.01) (1.05) (2.88)

B Half-life 8.93 17.2 50.2 32.6 14.0 272

(min) (4.10) (11.4) (52.1) (32.4) (4.98) (31.0)
A Half-life 99.0 130 132 17 99.4 86.4

(min) (28.6) (23.1) (20.5) (36.0) (8.10) (57.5)

K21 (1/min) 0.246 0.203 0.187 0.387 0.0948 0.258

(0.255) (0.272) (0.305) (0.615) (0.0443) (0.410)

K31 (1/min) 0.01808 0.0152 0.0108 0.0141 0.0148 0.0143

(0.00548) (0.00490)  (0.00592)  (0.00728)  (0.000900)  (0.00580)

CL = clearance
Vc =centrat volume of distribution
Vy; = volume of distribution at steady state
10 K3, = the rate constant for transfer.from first peripheral to central compartment
K3, = rate constant for transfer from second peripheral to central compartment
Results
o (CVT-3146 was well-tolerated, with AE’s mainly representing its pharmacological
15 effects as an adenosine A, receptor agonist.
o Mean tolerable dose for CVT-3146 was 10 pg/kg standing and 20 pug/kg supine.
¢ CVT-3146 does not require weight-adjusted dosing.
e There was no time lag between plasma concentration changes and changes in
heart rate.

20 o The relationship between HR increase and dose or concentration was adequately

described with a sigmoidal Emax model.

Example 4
CVT -3146 is a novel selective A, adenosine receptor agonist being developed as a
25  pharmacologic 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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CVT -3146 is a novel selective AZA adenosi ne receptor agoni st being

devel oped as a 25 phatrnacol ogi c stressor for radionuclide myocardi al
perfusion imaging. Previously it has been shown that CVT -3146 causes
coronary vasodilation without significantly affecting either 40 WO

2005/ 0823790P004/d8520904/ 002304 total peripheral resistarcCE/useomensd+ bl ood
flowin awake dogs. The goal of this study was to determ ne the
differential effects of C,\/T 3146 on bl ood fl ow vel oci ty in various vascul ar

beds. .The ﬁ{OF ??(erlpgcra tesi stance orr X\’Eﬁoo?tdégé)lg 9%3% dthseT ?o?lg tl-u?\é\{'ux w?u' Lty in

left circu coronary rain-ar Pal Vasce re (BA),
forelinb ardedrninerhe dnmdnwlam:mﬁcvnme&gn Hi&R) floof veteitp ar alibes vdsatet er in
t he anestheti zed dog. CVvT3146 (1.0 g/kg) was adm nistered as an intravenous
bol us, tran%%ntly enhanced bl ood flow which was site specific. The effects

of CVT -3146 V\Br'ﬁle(}ﬁ'é&foftwd 3086 WASHaNRI AR PERKION wrsdit kot erdudieky  (APV)
usi ng intravascul ar pg er transducer ti\p')(ged cat heter. Heart rate (HR) and

syst eni c5t oCPRABY ATy cbrpp agesipl wasppiyre(BAd forplimb arsy (Y @pd rylmonaryicr eased
3.1+ 0.2, &rte%{ A o%cc%rﬂpa?ableodlanjreterem the Lneksthefzel jclo%(@\dm'lﬁb Elk@p%% .BA  FA and

PA, respectl Ve esting a site-potency rank order of >BA>FA>PA
(figure 16) admm’heredfaﬁ ew intrafen@g bolug,1dsiontlylehbrpded Hlong floe whiich yaswits short

| asting; reaching 0 in Iess t han
ten m nut esSpefqugrgg%eof%gl GXHE ?f)4v?/ V%/eleil?Bl g?ﬁesd gth%rllgergée O%l?ﬁl%%&(}ﬁ% f’%omy mal |
transient i oﬂcﬂ‘\easmgnrnrachx(laﬁ)dppm tr&trsduc@lﬁtﬁp’pedisaehdtdi HBfart(rdt2 (HRHmH systamic

conclusion, thj de strated that CVT -3146 is a potent, short
| asting \9a36‘3ﬁ"‘lag?' &J‘?‘%Sél“eq&gs‘?ﬁr@ﬂls%/mg‘@ %kdtive for the coronary vascul at ure.

Exanpl e 5 2@pVhgcrtds@Bent 03 udy- MRS TR0N | £ 10Ut 0.0 PfolEheRdLaYe, BIgihal CVT- 3
146, a selective A2A adenosi ne receptor agoni st, causes syrrpat hoexci tati on.

CVT (0. 31 gP&gtestfg‘@)Mgamﬁw@gguSti@ﬁota%cyaarak&ﬁew LGRATAFS HardOr at s and
heart rate {0 P csqu B IS SHAGw (r@g)c)i%"éﬁré &mw&g&&dhm%ﬁ%%m%ed an

increase in BP and systolic pressure ( | ower ~doses i1e at higher
doses t her ethapgo apc@eéri@asaémgmlsfsthwdemlnsws Ipyersatiepddlaws edpcay Wos e- dependent

:jgg reegfs & &?aﬁgiu\(,\gd Qgﬁ ?HHI tranbidfit ih@E4E AR Q@I bgﬁ&\i\@dsdecﬁ%eq]? Egrg?zt mx%@g)ﬂ west

ere was no appreci ecrease in 85 (30
g/ kg, N=5), carlbidA thecwpy demastagiohat$iVT di4tcinaadtent, thos ldeoy easdlaionthBP

(CVT-3146: 143% ZM .1+1 9% and the i ease in HR (CVT: 273% ZM 183%
caused by dﬁﬂ%{‘oﬁ%&%bﬁeﬁ}’ﬂgfﬁwm‘ﬂqﬂ&& oprolol (MET, 1 mgy(kg, n=5), a
bet a- bl ocker, 30 attenuated the increase in HR (CVT: 273% MET: 15+29%, but

had no effect on hypotension caused by CYT:3146. In the presence of
hexanet honi um (HEX, 10 ny/ kg, Example §

20 The present study was carried out to determine whether CVT-3146, a selective Aa

adenosine receptor agonist, causes sympathoexcitation.
CVT (0.31pg/kg-50 pg/kg) was given as a rapid i.v. bolus to awake rats and heart rate

(HR) and blood pressure (BP) were monitored. CVT-3146 caused an increase in BP and
systolic pressure (SP) at lower doses while at higher doses there was a decrease in BP and

25 SP. CVT-3146 caused a dose-dependent increase in HR (Figure 17). The increase in HR was
evident at the lowest dose of CVT at which there was no appreciable decrease in BP.
ZM241385 (30 pg/kg , N=5), an A;a receptor antagonist, attenuated the decrease in BP
(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: 27+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: -1+2%), but
BP was further reduced (CVT: -11+2%, HEX: -49+5%). CVT-3146 (10 pg/kg, n=6) also
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n=5), a ganglionic blocker, the tachycardia was prevented (CVT: 27+3% HEX
-1+2%, but BP was further reduced (CVT: -11+2% HEX -49+5% . CVT-3146 (10
g/ kg, n=6) also 41 WD 2005/082379 PCT/ US2004/002304 significantly (p<0.05)
i ncreased plasma nor epi nephrine (control: 14611, CVT-3146 269+22 ng/m ) and

epi nephrin 25:f:5, CVT:100:f:20 ng/m) levels lith‘?s i on of
HR and Bnge @9{»{2 9y dose, tinme and pharmacol ogi cal mt%rvent‘?ongﬂ%row des

evi dence that tachycardia caused by CVT-3146 is independent of the decrease
in BP, suggesting that CVT 5 3146, via activation of A2A receptors may cause
a direct stsiigniﬂcatllﬂ)dm%ﬁS)tihmezsgdmaﬁnhelo'reomemm(nsmtr@yb‘t@ﬂﬂ BLadin6e66+22

Phar rm‘co! OQ‘g(fr&;tﬁ? hine qngécq{Wrgﬁgpg %IVTPIEQ %[mll)llg% ! Pk s(cl\flxt%on ofrl-ﬁ'{ adenosi ne

(A 10 is cC A GUuE, i ag ostl c and
prognosti c and/BRefRes bpdere aiine aﬂfpahryhacd’rbgmw&nervamde pedvides teidarce taormon and AV

nodal bl ock and severe fl ushin e po | er at e ents suc S
CVT- 3146 sdpweardiargpsedby ﬁ%B 196,18 indspe gﬂ’éﬁ%@? ﬂ@“’%"c‘@ﬂ%"o? eRiine g {7\&%
stimul at4 om 10§, vod DEVatioR GEALOeceptdpd MBLSuYE SR IMhuRKiEY Sfithe §Mathegiver se
reactions. To determine the ability of CVI-3146 to producé coronary

hypereni a diffoaedieBtely 15 detect CAD, 35 subjects (26 nmen, 9 wonen; 6710
years) underwent both A and CVT-3146 stress/rest MPI, wth 10.09.1 days
bet ween studies. Prior M was noted in 12 patients, and nany had prior
revascul arization [CABG (n=19), PCl (#Exa@Rple6 CVT-3146 [400 m:g (n=18), 500

mcg (n=17)] was Pﬁdm o Stc:egu%g 5 - o¥ar9%[]yerﬁ1lf1ror;r€rlengal f‘gﬁ#f%’l)v? 3%530%1‘“{9 a sal i ne

flush, and then mra ceutica rofosmn
(n= 1)] 16PEET wb%gﬁﬁte&f&ch‘iﬁcﬁﬁ with émélréhydlqighoae&aeﬂr,ogmdsﬁevm@md pwivedh contr ol

studies (norpal _and fixed-onl fects) rete t hree observers
e o AN Gt e RS oS U AV IO m vt TGP e

al so performﬁteuSAgk&s%&H\@Eﬁcﬁs14l6r3elaaﬁiblylaamp5mth5 RAnRadaRRiaE Acéptorafddi Ngs, a
consensus mtergmet ation was perforned and then a direct, same-screen

conpari son 2vgK sEmaliHonafPiien reentensaRPes HAISh faK Bivens sush pdyereAraci @S at | ve

di fferences, Us'ﬂageém'ilﬁ@fhg DRI ¢ CV&‘@I% ibq%odu-gpé‘or@lﬂ er%ﬁﬁraﬂa adcfitak
stress were simlar, both with visual (A 6=13. 21. p—ns )

and quamni i t@m@ﬂﬁmbsctbﬁﬁml Y wpmer; A1ﬂ11:9 W&rs)amdwt—boﬂllmaidl@\’ﬁ-ﬁl‘éﬁ
p=n.s.). Si éfp isﬁégt X'IPICVQ di§q Y&%}#ﬁﬁ (E}nghgf m\gasr n%?etd n??fj%a%r ) \/eg? ed no

di fference scores were enfica rec nparison a
di f f er encesmany hB-ﬂ)mercm:muhmd:atoe ¢CABG (n=19), PCHnFE?Q] OVal3 146 OO matgrin=el 8),0r

e P73 Sk BT oA PRl o
concl usi on thén 4 TL9%H tadivphdimbdeaticaO¥dstabdi¥iGn=30,tetrofsshi @€ 1)]YSREQ Ogiagdsi cal |y
sinple b(? | uv%ere 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=13.6x1.6; 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-3146, administered by a logistically simple bolus

injection, provides a similar ability to detect and quantify myocardial ischemia with SPECT
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injection, provides a simlar ability to detect and quantify myocardi al
ischema with SPECT 42 WD 2005/ 082379 PCT/ US2004/ 002304 MPI as noted with
an A infusion. Exanple 7 CVT-3146 is a sel ective A2A adenosi ne receptor
agoni st that produces coronary 5 hyperem a and potentially |ess adverse
effects duwamo5/482370i m ted stinmul ati on of receptor subtRgIEES2008{0033M/ 0l ved
with coronary vasodilation. This study eval uated the effectiveness of

CVT- 3146 as a pharnacol ogi c stress agent. 36 subjects (27 nen, 9 wonen; 6710

years) wer eypl adoed wihtah A wRisdpses of CVT- 3146 [400 ncg (n=18), 500 ntg
(n=18)), admnistered as an IV bolus, as part of a 10 pharmacol ogi c stress

myocar di al perfusion i mging protocol. Adverse effects (AE) occurred in 26
pts (72%, including chest disconfortg Qﬁﬁ%‘h headache (25% , and abdom nal
pain (11%, with a simlar incidence for Fbot h doses. FI ushi ng, dyspnea, and
di zzi ness were G¥E3M4tegueactivanA24 edebxinemengptgr agopist that rodddcoramaty 28%

respecti yel than i,n the 400- rou 17% ,.17% and 11%. respectively).
Voot SAEs b wetberzai ot Bob it i35 AF G D4ByR oberd 1wl B b SRR W Chot
treat ment (QibdHs noOneolsEr WithicordNary vasudilitiond Thidkstubly évahaed kirteffodtivedfessofim gr ai ne
headache, whjch r; uired hospitalization. ST and T wave abnormalities

devel oped wrt'h-3 2PPRMAGoloRIS SEPsHagshtls  espectively. No 2nd or 3rd degree

AV bl ock was notgduieds 2N eeR, 9WRERen 6749 0 Kkdd) Svedd shitliddWiinaso dBRakf drgnodynam c
effects are shown in Table 3 and were noted at 4 mn for systolic bl ood

pressure ( BPY4S [400mmeg (ADh8).£80 aca swd Bl cadpmisterpdpas gind ¥ ibalus, app#t ¢fdr heart rate
(HR). Thg e% e%°°§§i°§5“$ﬁf§/°m‘m‘ s?tﬂlqmﬁ%ﬁ biofor, BP did not fall below 90

nHg with e se. nmean “change | R response was higher for the
500 ntg dose (44Adefse efierts (AE) oct@edn @6 p8 47288) inpluding chest didepmfoyt (33%), af t er CVT-

3146, BP change yihated <2% fro el.i,ne.but .HR remained.abo basel i ne
by 8.6% Thgeag%cz'ﬁ&t%é’)’oalngta clloén ”éatl Pﬁ‘ifghﬁﬁ 1%lgiaem?#zgtmcaﬁeﬁﬁ%&? gos\%e¥ﬁ§}{l%’er at ed
and has acceppada) d dzainbs vatymarifreqehfie dieS00-Mcpigroap (4404, Ue¥eadeswer e not ed
in BP and HR responses.between the X and 500 ncg doses, but AEs were
Tor 6 1 6quelEFSIIED) A i ARG PGLEE:P G HYAGRS L5haEPE Uahe MAUALS vere

wel | -t olier atfd td @bdepad 98%YREH RioBEd MBIMB G Gathéut HedtRER (PBLY Ofé RoksIYI NY.
Henodynam ¢ Changes (neanS.D.) Table 3 30 Absol ute_ Change Rel ative Change

Heart Rate %Fvmeh®ith eb@é‘tbgﬁ‘gé’?f 2 Figrainspadaghe; Whisdpreqgired kspitaligpionsSoag 7 nmriHg
-4.1%. 6%  QLashRbhGneR d'eéelébZd %itheke-3146 %Md%%ts, 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 permin ~~ +36.7%+21.0%
Systolic BP -5.9+10.7 mmHg -4.1%%7.6%
Diastolic BP -5.4+7.2 mmHg -7.9%+10.5%

43



43 WO 2005/ 082379 PCTI US2004/ 002304 Exanple 8 In this study the vasodil ator
effects of CVT-3146 were conpared to those of ADOin different vascul ar
beds in awake dogs. Dogs were chronically instrunmented for nmeasurenments 5
of the blood flowin coronary (CBF), mesenteric (MBF), hind linb (LBF), and
renal (RBRyo'Rggishse beds, and henodynami cs. Bol us i nj ecidragkzodsosdsol O

CvT- 3146 (0. 1 to 2.5 pg/ kg) and ADO (10 to 250 g/ kg) caused significant
increases in CBF (356 to 205+23% and 58+13 to 163+16% and MBF (18+4 to
88+14% and 36+8 to 84+5% . The results of the study denonstrate that
CVT-3146 is a nore potent and Ionger 10 lasting coronary vasodil at or
conpared to ADO (the duration for ?'RS’ E g2- fold of the baseline;
CVT-3146 (2.5 pg/kg): 13019s; ADO (258 g')ﬁ g): 163s, P<0.5). As shown in

Fi gure 18 (nmean InShis stodbihe v4SWdi la’ﬂotléﬁ'earamfﬁdr al &veeré @mpared tethse af ADIBRA t han

ADO. ADO c ed a dgs ependent r vasoconstriction (RBFE -467 t

85499 , whe R OEGAREIa At AR hraiogr TOR MECS DB L poGHERISE b g gt 3o,
P<0. 05, csomaafhedlob@ IOWE) corbraryl(CBEFY MedsettdrR IMBEY, hind b (LBF aﬁ@feﬁalmhp)ctl ve and
potent coronary vasodil ator than ADQO  CVT- 3146 has no t si gni fi cant

ef fect on r dashlapbedsdnd hempdypamigsa iBolusapectiony@gdo E¥At3iFe©- lotP 3 Bk nake
It an ideal ﬁglocmsrb& ke) fcﬂg @ﬁ%ghaaﬂﬁgwdag%h@@' (P8 th 964498, HB98NG 1, ThE

i nvention n ving bee sCri It wlIT e apparent to one of
ordi nary sRp3t16V4) anchBEI(1814ta B8 teiboand RadRyeS4ad). modi f i cati ons can be made

thereto wt hout gge? eiutltsg\pthﬁgtg% O?P% h tﬁzﬂg\} 4{6I1ssapr91 rergp%(en 810 nyention. 44

VWhat is clainmed i MpoS risi ngné.) at | east
one Al a mecwhmgcoa@mm \&tsocﬁledoemnqdreﬂwmor(&xegmﬂm fo0GBF abavag-folld of B¢ T- 3033,

CVT- 3146, and re .)..at lLeast o Ii |d carrier selected
fromthe gr Qﬁ%ﬁ%n%s 11423256 gdilgsdf‘??] ZP%H%\IQ{ ‘%3 lsbnAszﬁ’ﬂWM er,
saline, a bydes18 @d&dn4:Qﬁmaagto\ma46tcme§5@9£ma1@mc&asle @wpmayhlw e aci d or
a borate buffer co-solvent phar maceutical conposition of claim]l

wher ei n t he cewsedbfleseepandent rraelypsasensaisrien AF-4637 ¢ Hlrarvhgeset €V Eal
146. 4. Th
COMpOSi 11 0N 39h¢ Eals Ab 3t 4 LB ek %c;[ Bn %-2 B (AhRiol 856 P r(})eo%%%%l{p%%&% R e

phar maceuti cal nposi tion 3 whereain 't
15 concluswn 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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present in an anmount ranging from about 50 m crograns/m to about 250

m crograns/mM and the nethyl boronic acid is present in an anount from about
0.4%to about 0.6% (w.v). 5. The pharmaceutical conposition of claim4
wherein the liquid carrier is at |east one buffer. 6. The pharnmaceuti cal
conposition of claim5 wherein the pH of the said conposition is from about
8.5 to about 10 7 The phar maceuti cal conposition of claim6 wherein the pH
is from aWH ¢ 1 .about 9.4. 8. The pharmaceutical conposition of claim
1 wherei n 't Ratisgl is a borate buffer. 45 9. The pharmaceuti cal
conposi tion of cIa|n13 mherein the co-solvent is about 0.5% (w V)

nmet hyl boroni ¢ acid. 10. The pharmaceutical caonposition of claim9 wherein
sai d conposi ti (Bn al Ahapraesyticabeonpasiiiop 6pPMPYUsIBg i ng t he pH of the conposi tion

to about 9.3. Tgﬁea%{ﬂ ?éttebﬁ%% ?s'irpé?édtéd ﬂ&n%e? ﬁﬁ%ﬂsﬂb\ﬂ‘ggf ein the

CVT-3146 in sa d cd I n an rom a 50 to about
150 micrograns/m . (EXIT 338, @WEFMG,enﬂdlooaﬂbmatmmher‘embn of claim 11 wherein
the said conpogl tion also conprises %g ES% sodi ym chl ori de and

about 50 nmM soBium atdfasheioliitEcarie se 7ga<1up|ceasgitm§ WA r ecept or

agoni st sel ected fr@i‘gﬂlltlélﬁwﬁélo%ll&l%ﬁ'v@térnﬁhﬁé a bu¥flr, 30 Sombidrichs 46, and
conbi nations thereof, b.) | east one liquid carrier selected fromthe

group consisting of thmpérand distilled water, de-ionized water, saline, a

buffer, and COTTFI nations, thereof E %M 2% r'?or oni ¢ acid co-sol vent
in the preparat?on df*° b%é?%ﬁ%ﬂpf% pra §5YF PO or produci ng coronary
vasodi l ation w thout peripheral vasodilation. 14. Use of a.) at |east one

Aza receptor agonl st selected fromthe group consisti ng CVT- 3033,
CVT- 3146, and éonbi hbg phaima¢aytiead pmpesitorgaf dlaimsh whatein|theen-gplvaat isi er sel ect ed

fromthe ing of water, distilled water, de-ionized water,
sal i ne, a%%qgﬂéhﬁhcoml nati ons thereof, and

3. The pharmaceutical composition of claim 1 wherein the A, receptor

agonist is CVT-3146.
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 0.4% 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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c.) a nethylboronic acid co-solvent in the preparation of a pharmaceuti cal
conposi tion for nyocardi al perfusion inmaging of a human wherein the
myocardi umis exam ned for areas of insufficient blood flow follow ng

adm ni stration of the radionuclide and the conposition. 46 15. Use of a.) at
| east one Al a receptor agonist selected fromthe group consisting of

CVT- 3033, - CVT- 3146, RdneaiBLRRG! Afhobifigh 6Pliain?s WndreRHhE E0.oRMt i€atlou?

propyl ene gl ycoI CO-SO presen |n an anoun rom about

(w: v) in th&egweparctylloorowt asidphar maceuti cal conposition for myocardi al
perfusion imagi ng of a human wherein the nmyocardiumis exam ned for areas
of insufficient blood flow follow ng adm nistration of the radionuclide and

the conpositiong. 16 Th}'lpﬁam&eelﬂfcalcdoﬁlpai‘sdlén of cldin Sh@ERIMsaid\eniRoRRdA Aisym
exam nation begins w thin about m nute after the radionuclide and the

conposi t i GRMRFIEesFdH f?FEOc'&*QSdhe R OfﬁﬁéOH?QSIBPnEVé’PH’S %& wherein the Aza
receptor agonist in said conposition causes at |least a 2.5 fold increase in
coronary blood flow, such increase in blood flow being achieved for |ess

t han about 5 mldut ed'he pBarmpieuti¢glecontpositian af daino 0 wheraheshe CN T hit6/4a a r ecept or

agoni st |ns 0siti nlsCVT 46.1 s administered in
an amount 0 098”}? tprengt g ABSURt gﬁ%a?ﬁ%?g&}%t ?# Iﬁlcé?g%tlngrqlv bol us.
19. The use of cI al m 18 wherein the CVT-3146 anmount is from about 100 to
about 500 m cr

The use of c 3146 anount is
about 400 ni cOI gra epgir ‘ﬁ‘cﬁ'scém&’PS‘@P%\m]] mﬁn‘@ﬁ@?‘ﬁ‘ tB%\F*H E‘Bﬂﬁ(&?éti(ﬂ on is
adm ni st ergg dothpal@Ubodid.539% (RROWbdidH chREAPESd Mout ¢ MM ¢ddium

bicarbonate.

13.  Useof

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

in the preparation of a pharmaceutical composition for producing coronary vasodilation

without peripheral vasodilation.

14.  Useof

a.) at least one Aj, 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

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 Ay, 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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