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MYOCARDI AL PERFUSI ON | MAG NG USI NG ADENCSI NE RECEPTOR
AGONI STS BACKGROUND OF THE I NVENTION (1) Field of the

WO evd@sa37on This invention relates to nyocardi BET/UREHQ#/ N304

nmet hods that are acconplished by adm ni stering doses
of one or nore adenosi ne A2A adenosi ne receptor
agQPASS Lt Perd USRI RIAdRE S HRLENEDERGO B Rk pToORB MG sTS
Thi's invention also relates to pharmaceutica
conpositions useful in nyocardial imaging nethods. (2)
Description of the Art Myocardi al perfusion inmaging
(MPI) is a diagnostic technique useful for the
detection and characterization of coronary artery

di sease. PerfusBACKGROUND OBGHEINEENTIONsuch as

radi onucl ucides to identify areas of insufficient

ﬁl oolgeldo nvé\@m bl ood flow is neasured at rest, and
he resu conpared with the bl ood fl ow neasured

dur i Tgs 1emmon sedat@ito aybeaedialiinabing aethdiahatsird £86mplished by
to stipulate

estin exertion bei ng necessar
dta?lwétam?g %QRFS iP5 PE DA ?Ivsmﬁgwyadﬁawr@ﬁ <EPIQF @g%}ﬁ&m & magimal
urﬁl&%Bﬁlg $1808drdia B g N TR S BhtYont aloREINNS BHhiiadcticAtompositions
bl ood flow, due to nedical conditions such as

usgfl mjpegeardia) peaginedpetlodsease, arthritis, and the Iike.
a{hegﬁ£gq qu€oﬁacolog|cal agent that increases

car w (CBF) for a short period of tine
wou IM}’dyerG'ﬂ pefusn imeging (MPD Dardlagnuf%tanéoylnaneusteﬁﬂifordhe(ﬂetection

h \/i t . f
o R SR 0 en B B B
radlbmmltclxdem tosidgitifpiredsoofiinsafficigt MbddlevadinVIPE bio8€ flow is measured

ridanple is an_eff i ve vasodil ator, but side
at é?SF apd g*e Serufl compased wﬂéﬁvstb}%ze Jey measired dyrive gXerpist g geadmill

(cirtliat GRAS BBikdg) Wutledehioh veRPREEry t&gﬁxﬂﬂﬁfe%odéﬂow Unfortunately,
natural |y occurring nucl eoside, "al so is useful as a

mynySBtetsaTe Hnablie s Heatdsiskmscdssay i Popods sufficient bleed Sow, due
e ors
to edicat Shfibhe il drPnecATuoptaPlisBLE BIACHlRERES
Ad e ﬂﬁsm&mé ra)p(nExmqlalcelagvaal ldgat thatmcmeasen cardiad Sload flow (CBF) for a short
at 1.9 rrin nosi ne. .

posid RElt Pt 26 oL eRith et bR b T B RS prripheral

va@@ii]fati@d th&ddh@ﬂr@&'oﬂﬁbtﬂﬁle ldepgtioandlé, havd thah hicd Tordhid purpose in
However, its.use is Jimted due to side effects such

PLEnts Prsity EpEiTs Lt PABEF oPPYT ARG P ge cilestivs Bphiion, but side
cfE8 Rl as RERUAE Rfsed IHh® Be-usdiIRkss oRRE th&W WA this compound.

Adenoéine, a naturally occurring nucleoside, also is useful as a vasodilafof: Adenosine
exerts its biological effects by interacting with a family of adenosine receptors characterized
as subtypes Aj, Aja, Azp, and A;, Adenoscan®(Fujisawa Healthcare Inc.) is a formulation of a
naturally occurring adenosine. Adenoscan® has been marketed as an adjuvant in perfusion
studies using radioactive thallium-201. However, its use is limited due to side effects such as
flushing, chest discomfort, the urge to breathe deeply, headache, throat, neck, and jaw pain.
These adverse effects of adenosine are due to the activation of other adenosine receptor
subtypes other than A;,, which mediates the vasodilatory effects of adenosine. Additionally,
the short half-life of adenosine necessitates multiple treatments during the procedure, further

®

limiting its use. Adenoscan” is contraindicated in many patients including those with second-
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These adverse effects of adenosine are due to the
activation of other adenosine receptor subtypes other
wothensaZd, whi ch nmedi ates the vasodil atory ef PeTius2ait/002304

" adenosine. Additionally, the short half-life of
adenosi ne necessitates nultiple treatnents during the
procedure further enciilmtln its use. Adenoscan(r)

or itk Fegras o ks s mAde Risgsep BONEREANSITIFEY Lof br*i‘gncb?r“@?élc\)\ﬁ“cgrﬂlsease
and GEPRERE willikhGwil feRendt @G Ko theidRlgs node di sease,
bronchoconstrictive or broncho spastic |ung disease,
and Qtker patentcant selogtive ammfownp éns edvspsiievigoptor aretkhewn. For

for th
b MRELAT0 OLER) 1 R SRR e RS I vl b et
selebbatclvlivative aﬁadadmms IWIRC-A270 (l\emepl ioan adpaodint AihadnistSisal as an
otent.and sel ective derl ative denqsi.ne,. WRC- 0470

sdiain jHEDeafR ey S a RS hese BRGQ U 1o M Aoy
re@gtou,\aam torisBquetBg a Mhe dufatiof BEdcabn, WHIHAO i SirabUCh ua§g1

these have a high affinity for the A2A receptor, dg

condBut s iy stﬂ!aa PesAdormelnedef Pstdugiag rapit arxmwwm@oronary
vamgﬁlr{ ift I%aﬁm'laps iR msm% Bitse %ﬂﬁ{ g>ef1 erdl IV%!JOdﬁatBﬁ &hich would

for a method of producing rap i X1 mal coronar

bewsefoldiot mypaardidl imagirgeitis radionindide ageates |ijermquowpmdd wogld be
seﬁangQ?rgﬁg 1& Ai a%%no%nlear‘éce? i an\ﬁgm:a\geﬂ ?,I % Oyt did rattl gcftlglb ig%l*%h é%nger

nmgmharumi@omml sdclbas ad@losiat), thas 6lmattn@ehe%éd fodl éfubtipledosing,

receptor and have a short duration of action (although

| onger acting than conpounds such as adenosi ne), thus

obvi ati ng t he negdgMMARWOF THE INVENTIONSUMVARY OF THE

I NVENTI.ON The folTow ng are several aspects of this

i nvdhe fdlewing aﬁ‘e%eﬁﬁéll aspecirad dhiginMeptioBr onary vasodi | ati on

W t

P e i A T T U e
humgg,eptnprisiag adwisistetiog dtHeashLinemn of £ levst dne dh,Q tecgptodigonitigo the
heSQronary vasodi | ati on wi thout peripheral vasodilation

"Mi™a hunan, conprising adm nistering no nore.than

abowt m&tﬁ&ﬂoﬂ”@odhﬁ:m@ cérofary 98B Hon KGABhtPeripierdl b@sohi‘l’d’ﬁ%ﬂ in a

A met hod of produci ng coronary vasodilation w thout
hupap,i PAEFiEng yamiatiering nomorethan %ewawOO e Ape fgi tageptor agonist to the

: huﬁﬁﬁ” nistering a A A receptor agoni st in an anount

rangi ng fromabout 10 to about 600 ng 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 ug to the human. |

A method of producing coronary vasodilation without peripheral vasodilation in a
human, comprising administering about 300 pg of a A,4 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
human, comprising administering about 500 g of a Ay, receptor agonist to the human.

A method of producing coronary vasodilation without peripheral vasodilation in a

human, comprising administering about 600 pg of a A;4 receptor agonist to the human.
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A nmet hod of producing coronary vasodilation w thout
peri pheral vasodilation in a human, conprising

WO 25080324 er i ng about 300 ng of a A2A recept or PEIyUL1084/002304

to the human. A nethod of produci ng coronary

vasodil ati on without peripheral vasodilationin a

human, corrprl sing adm ni steri ng about 400 ng of a A2A
1

r ecePIBHhgS Rredhcipg cqrprarpvatedilation withews gerihersh wgedilafign in a
hER5D eawns\r@gsm hl%m@gﬂab%m@g@ omzm@%gé p@@gg& #8%3@51%

In a huhan,” conprising adm nisterin
A2A Aemmlpidmf nygoandigh petfosioh andgingsfi a hﬁmmetchmdrixi:rﬁg administering a

BB SRR R Bl P Mot S AR B e
2@ ka3 fFen Qfouﬁloat&ﬁbdhﬁ GePLLENAPIRIS thelsD , GtV HEBRstAS
met hod of produci ng coronary vasodil ation w thout

aginisirwkingp sipglesk9hs- ati on in a human, conprising
d f -
adm ﬂ'nﬁettlﬁ{d'd?%y@pﬂaﬁl p%%m?;gm% in X Q}lrﬁgxp %Iéﬁlg pdu‘?igtennga

to the human. A neth per
ragfongclivig aad a Ae@nmptq|agglladxn1emlxsabenu 300 L& olf&rémqn mbptdﬁagomst is

nd. A recept or agoni st wherein the A A receptor
a(?mlglr?%éétﬁzl}igsgléﬁi‘qu%ter ed in an amount rangi ng from

a b OUA midthdd®f #130¢Hrdi®Ier ¥ ortinch g3 RF & hikmAr) Borfr¥i I%Ca%ﬂﬁﬂ&enng a
agonist is admnistered in a single dose. A net hod

radipaedidgiaad 2 Per Feenitesaeetis gibarginotoont 400maref thedm rqcsptnrgagomst is

ARIsREStie b sy di onuclide and a A A receptor
aagorflﬂgt 1Whesrgle%ogef;out 300 ng of the A2A receptor

agonhstettiod ofidryberirditlgpeefdsiominagiigiogh burdas eompisirg ddatnictéring a
erfusion ina conpri si ng

RFIE S R 5P AR 0 UL FRCF Bl afoeptor gorist i

a(ﬂﬁﬂfgtesddlﬁ\lﬁ@{ g]emog@out 400 ng of the A2A receptor

agoni st is adm nistered in a single dose. A nethod of

ny ocArmsthed of appepsdialperfhsien imagve oha humem comprisg aslmmgstenng a
BRI L0, Rl O B 0 BB Roor i

achgorste&tdmss'mgmdnsster ed in a SI ngl e dose. A nethod of
myocar di.al, perfus in uman, compri sing
i SR oh PP HURP e 3s T AHDR FoBagHadmstering a
rad@ﬂﬁktlﬁl% aiM‘@F\?A x@c@)ﬁﬁ ldgorﬁ’sq Q/h@fgmoafboﬁth?@O 'ﬁ%’%f e CA%EEQEptor ag?mst is

agoni st is adm nistered in a single dose.
aWB’éﬁfeéllﬁp SWékfdQSﬁ on i magi ng of a hunan, corrprl SI ng

adm Q lrr&h-ﬁ)ﬁ of glygcardlal perfusion imaging of a human, comprising administering a
radionuclide and a A,4 receptor agonist wherein the Az receptor agonist is administered in an
amount ranging from about 10 to about 600 pg and wherein the A4 receptor ﬁgonist is
administered by iv bolus.

A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and a A,4 receptor agonist wherein the A4 receptor agonist is administered in an
amount ranging from about 0.05 to about 60 pg/kg and wherein the Ay receptor agonist is
administered by iv bolus.

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
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radi onuclide and a A2A receptor agonist wherein about
700 ng of the A2A receptor agonist is admnistered in

woaowsioszd7e dose. A net hod of myocardi al perf usPOWUS2004/002304

i magi ng of a human, conprising adm nistering a

radi onuclide and a A A receptor agonist wherein the A

A receptor. agonist is. administered.in an amount |
a‘P%}W@faﬁgmﬁ g aRBtE! tobpts A “@swﬁe AprdeGIRERT @BONIS! e
addifisteRA®PEOBolagoNi st is adm nistered by iv bolus. A

met hod o ocardi al perfusion imaging of a human,

conpt mstheg gg@wq@r@%léﬁifwgoruma@ag e ldimaecomptisimgAg@inistering a
SRRSO Sl SLELA b I S ERL RN gl
arghotbo géaterphkgabanc2 Ovdpdireetb A stise ptiéntivaR i e A3QaBeBdr aksnist is

dm ni stered by iv bolus. A nethod of nyocardi al

a‘%@?‘?ﬁ?ﬁ&?ﬁ“fwgng of a human, conprising adninistering

a r adinethde bf figocaRHal pedsfon iBGERE 6f a RGN SImpPMBLAIRILMAing a
A2A receptor agoni st is adm nistered in ananount '
ragigpusilide ad pfnadBesnior agonist wherpio e A0 rergpiogagenist isiadmirtigtered in an
ot iy ) LU .
P REBERULR B0 o5 AR SLEH Yol son
is ebmpistesédilyy imdniusi stering a radionuclide and a A A

recepto ni st erein t.he A Areceptor agonist (S .
iR BE il St HBe g eLA B B Ba At sering
radighkefidé Shdoa S1ARdBtop ddn@Nvhabia IR AL, r&@pidr AxonRERREMMmistered in an
agoni st is adm nistered by iv bolus. A nethod of _
ARG EERPING fromeapetdd dhaboueflOrig vierain the ivdteinctberpea rkaptpr agonist
is 38Tl FplaB8 B0 sagdhnucl i de and a A A recept or

agoni st erein the A'A receptor agonist is

adniAingthed efimyorasiinl aenfusivin imegigg eft lemanhampaismg tadthfhistering a

0/ kg .t o t andi atient wherein.the A A receptor
radiitids anda Roudrorp Y sfORpt B o EingATore byl [ about 600 kg
wher€ls &fedi 3 lrecBSibf AbRhiRYis hdBRIsREdah 1ds HARbut EOREAE] NI

adm ni stering a radionuclide and a A2A receptor

agorf} Bethadhef Byerardipd parfusiondmaging el adtyornseonipsising administeringa -
1t red. i ing f ; . .

SRS £ Pl AP L ARl s o n

angyongredter tganeedboutniiOgtger ed i n about 20 seconds. A net hod

‘ gg m%%g%rgéj ;Dﬁxlay%grrdfia Isaé:rgunsiolnrlrl%ggligg oto af hu?nalg,u c%an‘ﬂ)’risi%(g) gﬂgrglllnisslterxll%g a -
radionuclide and a A4 receptor agonist wherein the A, A Teceptor agonist is administered in an
amount greater than about IOO-p.g.

A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and an A, receptor agbnist wherein the A4 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 A, receptor agonist wherein the A;4 receptor agonist is administered in
an amount no greater than 500 pg.

A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and a A receptor agonist wherein the A,4 receptor agonist is administered in

an amount ranging from about 100 pg to about 500 pg and preferably about 400 pg.
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radi onucl i de and a A2A receptor agoni st in an anount
rangi ng from about 10 to about 600 ng wherein the A2A
WO R@s®pL3d9 agoni st is admnistered in | ess tharCaivszm4/a@304
~seconds. A nethod of myocardial perfusion i maging of a
human, conprising adm ni stering a radionuclide and a

A2A receptor agonj.st erein the A receptor agonist.

e e rpe PEr R AP BE S5t By S R e O T Sgine
rabioh®1ia0 ehdodn A%Q&@ﬁt@f @éon@ﬁ@ﬁéﬂ&h eHe Azﬂ?;ﬂ:ieﬁ@r z@conﬁt i3 Y1®%ed from the

conprising adm nistering a radionuclide and a A2A

P EFEisingRy S 'S5 203Rh eV diH 46 prd wmkinagiersghegeofagoni st i s
et Ho i el BEARin [BhERE 6o hIAGR, Aphing dimiPirerfly o
radiomplids amigpbauirion iugtoé r corgpand sdéotadifodn the gaug camsistia@of CVT-
C r opi st _wherein the A2A receptor agonist is
30&31?‘2#?3%@%&%&“&% amount no greater than 600 m A
et hothe@bd BY MGSdatliia peid@idnUf g bNBRlinG, &mpRisihdABRinistering a
conprising adm nistering a radionuclide and an A A
radigpuchide andsabent 4P Haieé & 69mPauRd selgrtedfeame e groupgorsissing pECVT-
30@@'%‘(/‘%3@%6%%4 R, @anmount no greater than 500 ng. A
met hod "of myocardi al perfusion imging of a human,
c onpk insthnd otuipvcardss] petfusipnamagidg of rulnimatieccarnulismg Adinistering a

r.ecept.or oni wherein the A2A receptor agoni st i
ragi R RHIE £ AL 10 48 OB RESTTROUPS FElFerg 1D e G CO g SBT-
3B8BoCV T306s wahahGndar ef er abl y about 400 ng. A nethod of

nyocardi al perfusjion i maging of a human, conprising

adni‘hmsthed PE’@Y%?afdéﬂi Perifisiqn; ipaging ef almmmpAcomnrisiyg @dministering a
oo . ) oni . ) o
o SAINIR} k1806 b0 LIS B b BT RSB El§ p SR SECVT-
303DV hidil 4@wshd hewamof . A net hod of myocardi al perfusion

[ ' f h 2, i.sing adm nistering. a .
 adr bR AEm AT B OO e U SE e Pipring

ra8ibAIHE 81 dHHOEHT 00 QB DF & EbibuBdl sidfled RABthe gfovp codskBing 8f CVT-
t he human. A nethod of myocardial perfusion inmaging of

3033 oWk | 4 torthe husiang  adni ni stering a radi onucl i de and
abo . e o) . qr L
conds meBe BBy icoff SEAMAILAANE G bl B i B ristering
radgietuvdide ofd avinoesegioabgopist Wheeiathe mpgardiinofs eaarhinedifor areas of
inSutfiBEA Blood ﬂ%gvr?olrl]cl)wslgge zrlérgigisgation of the radionuclide and the A,4 receptor

agonist.

A method of myocardial perfusion imaging of a human, comprising administering a
radionuclide and a A4 receptor agonist wherein the myocardium is examined for areas of
insufficient blood flow following administration of the radionuclide and the A, receptor
agonist wherein the myocardium examination begins within about 1 minute from the time the
Aj, receptor 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 A,a receptor
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 Aja receptor agonist
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radi onucl i de and about 500 ng of a conpound sel ect ed
fromthe group consisting of CVI- 3033, CVT-3146 to

wo tévs/okasimn. A net hod of myocardi al perfusi on POBRYSITIY4/0G2304

“a human, conprising adninistering a radi onuclide and
about 600 ng of a conmpound selected fromthe group
consi sting of CVT- 3033, CVI-3146 to the human

CRHEBRb a%P%rﬁr{S@dPﬁFaéF HOFES Repd %‘gﬁhhtgs wnedewrfhlﬁ about 1

mERIE s kG AT RIS sfrthmz et QRBHd 1 de and about 700
of a compound sel ect ed fromt group consisting of

CVT-A 3B8Rd oc:wocam pEGu Tt ENRAT 2 YL btprsing adminstering a
mgaéﬁ&a{dg L aPRLf g@ %ucpfvgegexggh araéﬂglggnde SRR ASI 8% ptor

mmsterlngar receptor
a@gmmrsadminstmdsepdmehyyocar diumis examned for areas

of ipsuffi.ci.ent bl.qod flow follo adm ni strati on of
Che & BHIRSHGE PP braril 3o trisimating Bb D R bine mimiecing
ratiidhidide @ifd YL aE@dbl agonlst Whireif thefadbm@1igd and thiNRTeceptor
i sing. admni stering a radi onuclide and a A2A
a%"@’ggfﬁ? gimiisisadymyErsl- t he myocardi umis exani ned

for ArRawdef m'y&sc&tﬁil 'p@ff@s%n iRlagad of 4 %JDOJ)AH%SHI% administering a

admi ni stratioh of the radi onucfide and’ the A2 '
radiepegbide anchaydni tseepign egaiish whereintheoulaninistoation et dak feoeptor agonist

caggeglapﬁag% tZI?S' faldQF&ygse ?n él%l(god \x} gr le%%tﬁzgl bfl?)gt SAI%'l%utes.

receptor agonis tere T
nyoa’arrdthati opmybqasdldmenﬁrmgﬂ mrggmg ofia hmmnconmnmlglaﬂmngstering a

mniste onue A A receptor
roGBHT i PR A e e SHBR Ave e agonis
cad g1t IBhst @ 35O iddreds€ BSdordhar. blodddlod foPRESASELabolt 3 minutes.
coronary blood flow. A nethod ofeqr%/ocardl al perfusion
i magh H’QX’S fl obmpionarial PEHRIAT IgREIne abmbumas; mmxgma administering

CV G 99 UL a%uw?a?ﬁ&xam b %rabg&%b glgi egégc L%, éo;\f ;.

adm ni stration o A Teceptor a ses
| east mathd 6f hydairdial pediasse imagiag bf)mharm/anbbaqulsfrﬂgadtntdmﬂng

leved within apout 1
U ATER biraoun ahetnd ety DieBru e i morepetaily about
400f g Q&AL RIiRbolngr f usi on i magi ng of a human, conprising
Jlm nistering a radionuclide and an A A receptor

agorft Bxethpi ef wiverardid pedfieiarimesinglef aimunantvempgsing singipisering
nggqhg, Ey %rbeoluasqxgn annzlmslct)u%[[ reaglgmg grrnalt(ﬁo Xbout 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.

Pharmaceutical compositions comprising at least one A;, receptor agonist, at least one
liquid carrier, and at least one co-solvent wherein the Ay, receptor agonist is selected from the
group consisting of CVT-3033, CVT-3146, and combinations thereof.

Pharm;aceutical 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
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.

6



10

20

25

30

A met hod of nyocardi al perfusion inmaging of a human,
conprising adm nistering a radionuclide and an A A

WO e@S®R1309 agoni st wherein the radi onucl i de aneCT/his2002602304

receptor agoni st are adm ni stered sinultaneously. A
met hod of nyocardial perfusion imaging of a hunan,

conprising adm ni stering a .radionuclide and a A2A
r eggpdlasvﬂcawl OMRRFEPE AMPHENG 73T Qe rde FETPIYRSPHY: dhdeast one

1§88 EREET arRiOR NMaslon€ B35S enfivhd 8idSle R- s%lv%ntf@h{éth'ymgfo‘ﬁﬁsa‘é‘ld
I'n coronary blood flow for | ess than about 5 m nutes.

A nelthiagurcettionl compogifiens qeepfitiag Yriedshangisngreodpter apemsmt least one
l@fe?ce r!t'lof s a?ijeglt%lng’ & Edlﬂaglt ? 5r91q él?e%cgo Vgl?t 19F}1gthg#b’6€)ﬁ‘lc aﬂld &nd

goni st erern m ni s ration
whﬁmeplueo{f&Zaa@eptosagoniaUSéIS/Taimbeast a 2.5 fold increase

A e ROl GERPIGH: OBPISE O T 1A o i gar s and a

1eBD BT ¢oSd0NGEnERRdrEin SHeol SO RS msthmsmhia agid v&féﬁh&ﬂﬂhe CVT-3146 is
ranlngfromabout 10 t o about in single iv
PTBRSTLIS 20 ATRRRTRRtp ey fromy aost o larcrwmm @ﬁbwﬁﬁé@ Acregrags/ml and

thB YR 1boFuMTBA i Bils PRk séHil B 4N S dRihd fdin %T 8.4%46 abtﬂlt BROATPANT

rangi ng from about 100 to about ng and nore :
pr efPéxaamcyutaﬂébmnm&oomomnn&ngCH@Bé 46.\at lvadt 98¢ lignidredrherdand at

169&{5 ohd &)C%'i‘%h%h%%ﬁlﬁ%séf%ghﬂgmgﬁnﬁgﬁ I)ro%c qyl%avuﬁ% Wﬁ%[l of frrc;I% about

adm ni sterin 'n"an a
9ﬂan@)jong94rom 10 to about 600 ny that IS mdependent of

t he ht of the human bei.ng dosed. Pharmaceuti ¢
e G b el oo DI FoRprifite 1cHSt fine Anarel B Betyyah at least one
hqa@@wnsér, ard@tat le@@tDhe SN Wenfiwhdleifi Ml doSblvedi§la Bérate Bafitr s08€
co-sol vent. Pharpaceutical conpositions conprisi ng at

PreisEbly abAw 0n4 (Ve misthgloomgisdridt . at | east one liquid
car rPh%fmac@tﬂQalaJonl %ﬁﬁ&nsQGﬁPﬁﬁ %9'1%@“&1 \M}ae{e 'ﬂ)rtaE @Zﬁleast one

receptor agonist is selec romt he grou si sting
ligwid @vrfer30@3t le@yPngdu®lveahahareinbicosoliven ss 4 breate biffer and

t [ tions at | ea
g R TRBEo P2  SR PR ol R SRR e i oo R,
ccmtpﬂsﬁaﬂiufﬁﬂ&) teing siel prRoR thedvedpekition toeabbutd.d carri er
ises water, distilled. water, de-ionized water,

S aI armageyficak Cé)fnpogporbs& RBPTISIES B h2stqne Asgieceptor agonist, at least one
liqiBE B S4Hdi 26 Rhst GASTRNSI Vel PRBer&iR MR coSbRENtds a b&AE Hul%nd wherein

A2a receptor agonist, at |east one
the A, receptor agonist'1s 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 AZa‘receptor agonist, at least one
liquid carrier, and at least one co-solvent wherein the co-solvent is a borate buffer, wherein
the Aza 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
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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liquid carrier, and at |east one co-sol vent wherein
the co-sol vent conprises nethyl boronic acid, borate

WO booisfoez379 pr opyl ene gl ycol, or polyethyl ene  PCT/US2004/002304

gl ycol . Pharmaceuti cal conpositions conprising at | east
one A2a receptor agonist at least one liquid carrier,
one co-s he .co- s | vent

GRS r et o ne oS R e S b o PP e
propylatei gycoDis preséit &bin Mm@ Adroneamdpt D% tegRni 34% (vb) WRash the

.one |i gui arri nd at, | east, one co-sol vent
GG Trolades 6 bultrie REns G4 Rory T T 6l Sldfa haut 6 to sbout 5
wher @iafindcB@icAP@nipB &8 sRbmPHARE lleasSoreKL; 2 ép4r§ a omst at least one
Phar maceuti cal conpositions conpr|5|ng %
liquacherrieynand) ait kpastgne eq-pdleant wherelin ghe qOesab'lentomrome@cgl)wehand the
e 0
R Y A T
amumwﬁosonﬁmcmmmmﬁwmﬂDﬂA;o about 250 nlcrograns/n1 and
L B PR b s e AR et M st on
liquidTosidr} indnis leaQiopé 6 sotenOVlerdin %,coasblvleﬁagspmpylaxd dlytdl £hd the
carrler nd at | east one co-solvent wherein t

PIRYIEns|alieAt 1S PEeseRS ETFAN ARAUBAT oL FRUSG foEpout Fi b1V 4preferably

ycoi and the

_ in2RARbuR-oF flofh MBI B hout 8 WRHSHetdrRine 39 r%Qe%'tJr ly (fh?st is CVT-

conprising at |east one A2a receptor agoni st,
3l9hand paad CA TcHMUp iisaresenlrio amampus Somatheut St alhond h-'tO micrograms.

\gP :;zg kngg)ltog of %r%ﬂh?c? Vc%gn('iws\'v ?od%g)t'tich 6hol# fe%rgher v&sodllatlon :

coRipaisimg edminitaingcoapasart the piknoaptidat tangpoaitioh easprisiipeat Rast one
Aaréece tor.ggopli at . east oa liquid cahller and

B FRELIEBITE L1525 814/ it Hephoudve Y s a

bor & eethdl Bﬁproaﬁuﬂnglfoﬁflﬁfyahbddll&%%lt&uﬁﬁéﬁbﬂérﬂl)vasodllatlon

met hyl bor oni c_ aci d and wherein the_ conposjtion further

COrBHiBing S8RInsEiRefRf hyrBanghe pRprmprsutinal eFMROREIOR GRFRIEINE A ffast one
Al ‘?ec@pc@#‘igogrst?’ at IRARGIRGRIH daffh, 0@ TPORY Bﬁe%ssoﬁlgmﬂ ?énp&e As,

| 'east” one A2a receptor agonist, at |east one [1iqui
re@@ﬁqflamnlstaf’(\@Vﬁﬁlﬁ@ast one co-sol vent wherein the

Co-S buf.f &k and erein the .
r ec ég knoﬁl%g 8% ﬁroalfc?rpgsc% aioiigat o, w%mlu Speﬁlpg?rglrvgm ation
coprpeisiap dministdrmgtoahasart thﬂﬁhalnﬁacﬁtﬂtxcﬁﬂmmﬂ]iosi&lb@ pomAfisitg abRast one
ans ceutl

to about 150 nmicro
A rB00T 1208 (gt IR rier aad ol Emgonesse olveristhsren the As
re&pfotiaénistd CVEBIN6 SH¥OwHekdinlbaill SrafrhacRhiticaPEinpkitibe %Sahmﬁps@ered
co-sol vent wherein the .co-solvent is a borate buffer,

Y EPE N

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 éarrier, 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
20 seconds. A

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

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

8



the A A receptor agonist is CVI-3 146 which is

preferably present in the conposition in an anount
woO toosssbout 50 to about 150 m crograns/ m andP@hEsm0#002304
"said conposition also conprises about 0.55% (w: V)

sodi um chl oride and about 50 nmM sodi um bi carbonate.

Phar maceuti cal conpositions conprising at |east one
rese@éprraé@aisﬂ%@\@@éﬁ@ whereigythg feﬁ&emwm GYIiddd e hatip agmingsieged
raﬁées 'ﬁ%ﬁﬁébo@ﬁl%o%’ al%i’llt B@ﬁﬁuc Bl aﬂd ﬁshﬁorg 9r c?!il}ff mouf £00

propyl ene glycol and the propylene glycol is present
microgaamsanount of from about 5% to about 25% (w v) and

?\rNeLI? Eﬁghéf %&hgg §i caf%l rHﬁe & fse gsrt(r)I %ralgly éct(i)mlzr;l(x)/s({ered 1%%%#1%#2%0%/0.

5 one IAZkof teempthods ahgod) atsléa,st ak rddeasdlide ﬁseidhﬂua;tekecmfbﬂeﬁwuh or after
an one co-sol vent erein the o solvent is
the F%}svrsgﬁtéongfrfﬂecﬁnaﬁf&p%%goa%}v%} et ghpesTial igagngs et

i N gh 2R tRtm&hods 2860 R Wosei¥ pleferaMP bdmiR R4 ddWh 6D seconds or less,

wherein the liquid carrier includes a buffer to bring
prefgraflyci9rigensids P’g'ﬁsst wdameseipsfersbivnif seprids obletso about 8.

Phar maceuti cal conpositions conprising at | east one

receptor agonist, at |least one liquid carrier, and at

10 | east one co- sol \RERCR¥PIHONOF AEECBIGIORE®SNt | S

| _and
PR S otk Ror g Dapiot hab Pl s sl S i BHaERR of 18 ne
a@msd,eqemam I(&F%dfsorptgfmw S UEAViveRs; EDTA.
Phar maceuti ca ositions conprising at |east one A

a r digpe dis aa@]@trﬁhgwmgaﬁw redadionshime thy dpse of CYF13ilé¢ on gpngnary
peq]( Ab&3skts.0ne co-sol vent wherein the co-solvent is
propyl I'ené gl ycol and the propylene glycol is present
15 i n diigwerd it Table thatoepats thetdubion of irhetht c@bfbry fiow)veknity is

r.ef er abl nt..of fromabout 8% to about 20¢%
Bl R e fp £ B FBpioniy SHnFler Y bor Garpine doses of CVT-
3128 vt nCYdtes3 3¢ fheinEmPérsT Bilkharl phtisdts asgegtnt from about

50 tQ about 150 microgranms. A nethod of producing

cor dngHs 4 isasriet af e tare Sourss ofithe pustagsmetkayelary é@PYhfqh@rfor

mﬁme;ahaﬁmcaqﬂm@ﬁgewé@rfsp uAVBHRRD the phar maceuti cal

conposi tion conprising at [east one A2a receptor
20 agoriigtre 5 éta pletadtthectinge ¢oucpaiofihaagtirite €or humag patients eaﬁivmmeo ng

A net hod of producing coronary
@é@ghé&% "S t hout peripheral vasodil ation
c orrmiglﬁé H% tREHIB cIrRY ok Predsul R RurhitEpRBAL FRGSHE U6@ g of
nposi tion conprising at [east one A2a receptor

C‘@@M@Wb‘dvs pedst one liquid carrier, and at |east one
C\/T%X%ms whareih. LherApa receptor agonist is

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 déta point while “fit” refers to a curve fitted to the
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A nmet hod of producing coronary vasodilation w thout
peri pheral vasodilation conprising admnistering to a

wohowsws237he phar maceuti cal conposition conpri sPAE/USR004/002304

| east one A2a receptor agonist, at |east one liquid
carrier, and at |east one co-solvent wherein the A2a
Obsﬁcedoéaq Igtonl st is CVT-3146 and wherein said
ar maceut eal conposition is adm nistered by iv
b ol Wgurdl mtahbdlﬂ obheapirrard b Carggurier @imed) WUGIS-Qdinkg ot eHange from
Wi hout er| her al odi ion conprisin ) i
basliee i wta P’Pﬁlfg’ Ip e sh {ﬁ Taﬁ%ﬁc LB Tedp standing or supine
huGRRR@SEd; on conpri sing at | east one A2a receptor
agoni st, at least one liquid carrier, and at |east one
co- Segueht isatpiatef Wewmnzlaclraég@%% bas&bw@ﬁ rgtg at maximum
conposi tion
pl% Cgﬁnﬁjﬁr?&gr e g§$ Hq\?sfgﬂcfﬁ Sésmi{r}] Ei&ﬁtkog ai d
phaanmn;ceLft iselotobhgaugite i-dared @daduhe nuust etireelv.iefifecth AUICEL(0-15

m1\r/1 gg g-la tetflgo(grrl] g%% Qedvséfsug‘%laﬁ%%§ﬂgw {/fp nglcfré?ﬁ soiglgrg‘.ﬁl}gi}(e position;

c orrrmguse Nis aghiot BF Sit amerpgoﬁla; cﬁrﬁwmrﬁArzhte chdnge femeibakdlinb
OSItIOﬂ co I‘ISII’I ast _on a receptor

Veasglé e plasqpa qoggrafra gVFT fefa? ragp peas dose Céﬂp%‘*é;c,t one

CO- FRYENY isWhHEdt 8F the bR 5ee @R MoRIRMCHY oVt tifn¥ Folfl

V\/ne?:Zélun t hlg\Mti)ottal grmu?}gté%gf CVT- 3148 th atc%, grert © §g
adgumptration o €Y Trid Ag exsasured et His puimonany artery4BoY thesfowr limb artery

. ; .

(IS5 AR ARCIATBAT ot R RN IR corbfily arery (.09

pr efF@JaebWis aghiit of the pereeht phange 81 heglt eatclGBR).and hloadl presdure (BP) for

t |l east one radionuclide is
Vana‘%ﬁ n|Ses Og(rl‘éfc?ggﬁée?réda with or after the adm ni strati on

of tFigard\l zAs wrcﬁ ot thé cRGRE inSILBH £hdfRBH blodPllGv ByICadifhhigtbring
. 1 magi ng of the nethods above, the dose is

‘“ﬁF%‘f‘@@g}ﬂ“Ws&ﬁPﬁ WY Edl46ro Bpalsatosnds or | ess,

preferably 30 seconds or |ess, and nore preferably 20
seconds or |ess. DESCRIPTION OF THE FI GURES Figure 1
are i ntracor onaPESORIBTEONOBHFHEIDVENEIGN| | owi ng

admipj at,| | . bol- us : :

30 r?!?{e grgst?%) :I] Q@?%Ssrslé Q%rd#aglrgggbr#%vyﬁeé%g%d%gger prior to
dosing with Iaatmagmgmgmt of mﬂnhhndmsly vath aoNfhag@ing abento Suitablen@givig agents
inag&kzmt[lhgﬂyur%%tr a)S".l"echnetium-Sestamibi, #mTeteboroxime, and *™Te(I).

New and potent A,4 agonists that increase CBF but do not significantly increase
peripheral blood flow have been identified. The A4 agonists, and especially CVT-3 146 and
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 Aj,
receptor agonists can be administered in amounts as little as 10 pg and as high as 600 pg or
more and still be effective with few if any side-effects. An optimal dose may include as little
as 10 pg and as much as about 1000 pg or more of a A;4 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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Figure 3 is a Table that reports the duration of tine
the coronary flow velocity is greater than or equal to
WO 2005/08131®s basel i ne coronary fl ow vel ocity foPCVaS3I0MNG02304
~doses of CVT- 3146 wherein "n" refers to the nunber of
human patients dosed; Figure 4 is a plot of the tine

th ak vel oci P ratio.for
i HLAPOpa 0Bt TR ECarT TR g eArB Oy YUt s e Thadenosine
wititKlfpically ad@inh@dd htilldasth bV Gt eratggiadbbutr lab §g/kg/min.
for human patients receiving 400 ng of CVT- 3146

Unlikeadenoping thesageidgsagh ef Aiarecepton paraistst atsl in @e!rtlpwlets §NrTe3 146 and

g? r30§]§1% g%ﬁxtn n?ﬂergc%{oea%%lm\éh 2%16%91% Hglegsn({f%ﬁgé%&ey ht. Thus

ol"us; i's an Ver se eve
th8 adrsmatrpticmtof tafsmg]eemdhmngeomvefa Adarecepfor agraists@y v Bdl45for
| as concentrat mal e vol unteers
AL R Bty Sl gt [ s Prodf LR teghrme and weight
deglérfdeft 2@ MHini AFFBILA b SadehosAY T T8d dése A AL NeSdpir Gﬁmﬁs@ adBRistered to a
patients; Figures 9 and 10 are plots of t

hugreamgent FRoh BatY §ven B¢ determinrday ttejehiml wicpdy: @nwe@wa%sﬁ dpgrwill
raftlglgb nfgon? L@ng.agtooﬁﬁgttoqo antl tho &91% a'BFy %ﬁ&gf’é‘ é%’zﬁ{out 30

or vari ous 05|ng eve
nghkg) UET-3146 = partjpllet is génetdily wetixolerated ®\hﬂﬁ] @dministeleinin tin amount up
rate in relationship to the total dose of CVI-3 146

toaa hiefredy 8?@&1& Rﬁ‘“%‘tt%\ﬂtﬂ ypdo P ngkpi iﬂh%lpwe RaliFtal e
patigh taéonﬁté"ofttﬁ'i‘é‘ mQ/'eﬁ’Jovn rﬁ%eta&rnml orafif flrﬁlra%r{ogslg/ rIﬁrough the

observe dat a p0|nt whi | fit" refers tO a curve
epliderrmé @r byaryraslsiy mamﬁé@ouraurathp@nt fr edmimiggering tu@anesncaaggnt@mth

S 1. v mfs@ﬁt n be ?e?er}'er(lq éj&k{b d1 U?(tP o%us c{] 1n oc urs in 60
2k a4t el

ange from ase einre |ons ose
seorfnd@a’r‘l‘leﬁ Mﬁetamer erhisddénans, tha bstuadohmgooeurs &umonamafaﬁs or

subj.ects: re 3is a plot of the i mum

ey BB Brefre B abret 20 oo SR AR eBP o Bgeconds of 165
conqelewzghgdmtsqff tiid/ihvenkid@ afecﬂref@x@t)lz%ﬂhﬁndté?e(ﬁmsal—éﬂigﬁedose. The
posi tion; ?ure 14 is a plot of heart rate - (area

teryh riele dpse’c enerpilyrie asinges quickiy) admixtstered dow ofia ihyerapputic
ankhaNGG feh @ 'Ehpﬂi\erleéeﬁg)r X%fn?slt‘ ST t@ﬁrﬂu&%o@é Jrﬁ;eml&)enéo%pass a

patlents In a supl tion;
dose or doses administered over an extended perlod of time by, for example continuous i.v.

infusion.

One aspect of this invention is directed to pharmaceutical compositions. The term
“pharmaceutical composition” refers to the combination of one or more A;, agonist compounds
of this invention with at least one liquid carrier that together form a solution or a suspension.
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
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
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Figure 15 is a plot of the time profiles of nmean heart

rate change from a baseline versus nean plasma
wooosrzmriat i on over tinme for a 20 ng/ kg dose @®@CT@E2003/002304
" 146; Figure 16 is a plot of the average peak to bl ood

flow velocity over tinme follow ng adm nistration of

3146 neasured at the pul non artery (PA), . th

bR PR R hetjaps ¢ h@hﬁ"m%‘ﬁgf%“ﬁ? ?‘égflo%ﬂa“‘\ﬁé‘éé&r 5% &Pepgeﬁ)

and al, Nreb&Rorl a@bilists bf e BNorCRE Papdryd AHdttRdnYadinkifisRred, with or

Figure 17 is a plot of the percent change in heart

wighatleneRRping Harage.Go d pregeaitieal Camyosition. YaHpUsPSORgBise gonsidered
wh@(%r%éﬁgg glgagm%egm’a?c ols iofls CRJtﬂE 1nQ/£ntIo!HG?n<§mnlgﬁ a}er}lol‘ﬁﬁlted

and ow uport adm ni stering increasing
to amsdumBmlﬂifeAQQreuept@\/él'gOBﬂm@htbdltﬁwamWsﬂwgmH DEIS ORItPIPh,ON

.ON Pot e usef. ul
he RO AT b1 P e akiical EriPRapotw e spoped a
rodi Snfi@raviré br hel offkg tefpeRRd) tand the abilivy th aritetdsd yteriizhiionan
I magi ng agent. Suitable imging agents include
Prosgduresal | i um or 99niTechnet i um Sest ami b

99Nt GRMHoAXD ABhieva i dOHFU %ﬁdr)nacéﬁlﬁ&ﬂ @&gpc‘%moﬁ?l opém%s 1s to include

agoni sts that increase CB do not significantl
a corselventde t}mhmpwewmallﬁpr@wltfqnowhh eqreolyrme pan; hsplested @@m any

hqgﬁeor %&98 ?othﬁt dﬁgaptg El‘lg?llteél%s Mel?h%élﬁ) tﬁ@ﬁla%et?’t@c%l?’

_ apl onser
comglositinns thxamgles éfusafuéoqsmbteets ahalenimitiage nodmnttc(f toaugkthylboronic

T WA R T NN ORI TN

ph&inagduicdl@bitBoditisn vAiVIRIBEIAT updn properdidy] &h bOMDIUIIRG ail Hability of
receptor agonists, can be adm nistered in anounts as

thy thfqnef\zagecgp}ohtgogﬁa as high-as 600 ng or nore and
Sti pr%rr@tf f\ﬁ%ée\Sﬁ)r ‘é‘%&nﬁt b ENs 11§ve§1%ﬁ i C9a-Rilab 26453148 has

opti mal dose may include as little as 10 ng and as
soly idity ingvatds oﬁ@bonomlwgogmmmk equ‘refareAQ)&Trﬁéé pandre dissolved and

adx??ﬂg%rg% ‘%Q‘%SB ﬁ’n{ g h%@t 34;3983’3 r%)? 5{1;1 f@g £. 3%(% J:an R%Rgrgmlstered

in aremepyitale @gome.sFor ekimpls, apreftredddade beutMIOG mﬁé}égrams can be

S GRE B T OENe Gl GOt £ AP A ADEUNeoaor pifposes.or i
th@muﬁacémarm)mpamm witl¢ sied a8t th@@%ﬁm ter\'f\lg&atﬁmwf) , IR

These anpunts are unexpected en co

npar ed
el ingEsdisatsiran Whdded fosthe Gammostfipy ¥°a‘6?ﬁe‘ﬁf3 Shegphility of CVI-3146
in 9'1‘3 Qt)ﬂn?b‘s@ﬁb%l and/Qy toI pYO\h&g tHe i’e%‘ltl@% % k& HRrth e ¢ H&IO& év‘Rh other

Unl 1. ke adenosi ne same dosa e
lmp@sebmropera@,s@nclsassmpmgﬂ stabilpaiand godaga progevties3 fh&rramhtlcal

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. A

In order to improve their solubility and storage properties, A;a receptor agonists of this
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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CVT- 3033 can be adm nistered to a human patient

regardl ess of the patient's weight. Thus, the
woaadisiosexwdrati on of a single uni form anount of PATAS2004/002304

receptor agonists by iv bolus for nyocardial imaging

is dramatically sinpler and | ess error prone than the

ti and wei ht dependent. adm ni stration of _ aden
S AT ORGP0 P AR e il T BRI SR CVI 3146,
anUpEiRAl PIBIA-EiitaitiAd confiDRsE bH iPRord escﬁxrt Bisnedo fxth \A/%chmabout 9.1 to
Typically, a weight based dose will c raeaefroma out

abeufd‘s‘* P%ﬂgalﬁsfﬁfre%@drﬁg# gf abaut %‘Pf‘én&ffl@ﬁ‘t arefsteg. fThis fpmgsoends to a
cothpdsitiéh ﬁ\@lﬁ&'ﬁlg %MO&QSO fMbowt 234 g'lr%hHL BAVRIAC %saz{n a'ltématlve to

genera y we tol erated when a nistered in
MBdhw GIVIT-1g6 can Bedcomplred with adosatelbuifyr mtloeanffs(pladty mpomua buffer
onj sts .of

sofi oA B SR A AR g ARG b oy adBieg o e

desingdquibduch hea piliofie Bnsiag i adiy o hasat her maans known in

t he for. ad ni ster.i t herapeutic agents Wi th

bol L!l\gé‘l& cpnaigpg; ?@PF%F%%OIB@?W%FW&F Plefgpm pigrage groblems.

NER MBEREn cdubkeddPBhibstiod dfte PaRE S IS cér{danQpeslegi%E‘ JSss@¥. This
|l ess. In yet other enbodinents, the boluS dosing

preflem can bepvgisame bystosiag B ABA corteinieg phamasaytieal compositions in

pIEL 5P bYn e RO AduaRRNdS AL | 55 or in about 10
seconds or |ess A "agoni sts of this invention ,
ar e Ii)ef\afreqeatwk ygmnmmtasmeg Blmhrmapeatu&l wgrhpwsﬂm@avﬂilgea pHedleser to

refer
A & 05 By L QDAL A R bR ] Ygptne
glymE(PAa,ébeo‘lemto rrhagmsuns of P(Th&dﬁlemaboﬁpdsgio@ it Senge dR@Sabout 5%
not %qd}:g (gss a tgose or sego adm ni ster ed over an
10 4R %18 QE g g rngef 81t BeuA"e DY BEmR bripgmore
préfeited WRdUSING GV IO E162 8k mefivel th IPS; ik BM?J!B}H&E g'lﬁol ~PEG. A
di rected to pharmaceutical conpositions.

prefgmmed PR{e wilt havg|an avarpassmeleeiar weighs pEfreng abfhlé 2Q(bti¢tj110ﬁat i on
Of @’p&er ly,rH?J Y% %&4@&% s‘:horﬁﬁéiﬁ’cﬁ}ﬂ@ﬁé ?rqud \D lllﬁ]la ena;/p(:f-f](;fJ 53 about

gast one i qU| carrier
6tg eant B Mth epHaf shwpébmngmefetg(b pmiylphysérdo gjmhlgl emeptable buffer capable
al |

of R B PO B2 e B RS oA Pt g Frgrdins

suthe B]D'D)deﬁcﬁdlﬁkﬂhylaﬁétﬁﬂﬂe dodl@beb&nﬂl@)féﬁ b the torhBshition at Rell.
addl ion of a suitable |I(¥UId carrier prior to use.

P BRargfoeutifal cammROsiiPRR A dhitiAYenfien ay inglndedee onsare anticoxidants

suEl‘PzIs Yutyltddagh df R yadod Br)st i | | ed water, de-ionized
- water, saline, buffer soI utions, nor mal i sotonic.
A first class of compounds that are potent and selective agonists for the Ay, adenosine

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

compounds having the formula:

NH,
Ry
=N N’| \>
\ s
R\ _N* °N N
O
R,
R4 )
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saline solution, dextrose in water, and conbi nations
t hereof. Such pharnmaceutical conpositions are

wogers@szd7hy suitable for injection. The term " Batfuseo04/002304

solution” or "buffer” as used herein refers to a

sol ution containing both a weak acid and its conjugate
weak base utions are used in

pharWEeé’b& cgﬁ{ g’m% ns of this invention in order

to reesd 1§§ep@ﬁh&h?m§3d fldRthd ngﬁﬂdoHQstﬁ‘Pg@ml £31k9f halo, NO,, CF3, CN,

usef ul buf f sol uti,pns are sol utions at _conpri se
O R D D NEE po SO G0 25 SeRESD M@RE@@@@@M 'COR?,

SO EhIS( 1@2 Nikgz 'W%R@@Jﬁ”(ﬁ‘o&mﬁ%“%ﬁ(ﬁ if\‘ﬁi'z‘[’c(NRZ")NHR23
adm ni st er éd r w t’hout intérvenin
chzp"r@@ﬂﬁ% EON @AY, 6@Nﬁ6"§0&k2&mw?m2k&&w1§?ﬁmzaﬁze@cONRz"sozRﬂ

R Roe PO S 1L RPN P Bies b s atoms,

| heltdrdiﬂytl@lj atya, q]fddi&wéaryﬂh@hérelhltflealkﬁZﬂkém eqiity@l, agBrHetekocyclyl and

solu oSj ti irritation
heltf:é ysgt)sél)(ueg ng%loe@ﬁ'dqugftmg tVéth d:rom W p ﬁ]él?stlfuplxéts independently
sep:b@a HREEHE koap c@rgmn@gsbﬂuawamyﬂ NOb@eRtRyas, a1, h&%hrryl CFs, CN,

gmperat ur & or some, ot her,) t emper gt ur e
OY\O’ Wik ﬁsNQ%&)z’stSé@m ' 250iRon %@%8 ber e%&zl‘@:ﬁ}(g:% h§6{’zltﬂl’s)2°(3OzR22

2%@1 10 2 6}
> p‘rﬁgépert | (gésqgl g)%?o)yz?\ﬁ{I ge 'a_co- sgavg%%q% NRZOC(NRZO)NHRB
cg@narca@ﬁ%mcnﬁk”meﬁwﬂso@mn NRIES BB sHDMRIIC@®ARH, DEONR?SO,R%,
gout boqui ound i.n solution that .
OF Rt LR n O RO EEETS ShE el i -~
heeoorp@Saryi, amd hdﬁt&ryﬁlyewb@titu&iﬁﬁfrbl bptﬁiﬁaﬁ;ﬂidbetﬁtﬁﬁd WG IhdBENO,, alkyl,
ed to methyl boronic acid,

ut t |
%a?l?@? em%}%o aw'hg] %ylgwleofflkyl 8F Ayl peerpé Aidg: 1§%R , WReSOR™,
CORBLOG:RS, CON(RIVRTCORGE GUBIRFERHONGERI 916@905%@} 2080,R%,

é)end uh%ﬁn propertl es, such as sol ubi’]
SQZMBI )i €Y, ¥fORhe chosen A2A receptor agoni st. A

BT R R Ak A AR BLaBARRLE] i fke RS R Pibal B opgonanty
suh:it'gutggwahﬁonu to'é?]arbetﬁmres in@pEnRhtp sederredfeont t}&sg@dmpeﬂ halo, NO,,
I 20
T LS5 B AS0RS, SRRt NGl 5% somv,
smmwgefﬁzgk%?@ozm Lscgmﬁ‘;@mn(nlzﬁ?zg {N{E{?{ Ret*'dome? qu”co R%,
N@a&éf“(Rl )3 tNBgo aﬁs}w{% t%ggf eﬁ@ﬁ%r %@?ﬁ%%&t r%@NB 1SO:R”,
NRUSOREES SOQNR:’%OEI@ZG PIRRNEORREC ah CEHRPO 5?(0)9&%&{0)&@

store at ot her than roomtenperature

OGAN(R Nowhereinrgeleontiontlsulstmtdshetedriad, acryi aridehetroorydgl subssituent is
op‘ﬁgndllgcsrugﬁﬁv?te(ﬁ %thsﬂzll&blklbz, Mkﬂ,f Cg'g\,”e_lmmo, 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(O)R?, SO,R?, SO,N(R™),, CN, and OR?;

R is selected from the group consisting of hydrogen, C,.is alkyl, C,.5 alkenyl, C,_;5
alkynyl, heterocyclyl, aryl and heteroaryl, wherein the alkyl, alkenyl, alkynyl, aryl, heterocyclyl
and heteroaryl substituents are optionally substituted with from 1 to 3 substituents independently
selected from the group of hélo, NO,, heterocyclyl, aryl, heteroaryl, CF;, CN, ORZO, SR%,
N(R™),, S(O)R*, SO;R”, SO;N(R?),, SO;NRPCOR?, SO,NR*CO,R*, SO,NRXCONR™),,
N(R*), NR®COR”, NR*CO,R*, NR®CON(R?),, NR®C(NR®)NHR?, CORY®, CO,R®,
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in the conposition and/or to provide the resulting
phar maceuti cal conposition with other inproved

WO poosf&a3r9 es such as inproved stability and stBCEYS2004/002304

properties. Pharmaceutical conpositions of this
invention that include CVT-3 146 may include up to

Céﬁgﬁm cé:??\.h{;w g?r‘rprﬂc-)Rsmg [ onz-é %01 ?208 bﬁR“%@?f g?f (%ﬁut %(O)Rzo

C(@])C]Q}H@C((D)jﬁ?b aid@]:(tom "Hond mmemzam qmlmab@bamsédi}erercalrb?l ,aryland
nlL

B SsB ESH RO aab SRUTPRGR R BT BAT - o

alsylahalgmm amyltor meroaéylémweqap@n’rz Nwzéswzat%cokmt @@;RZ" CON(R™),,
pvent i gn can st.ered, i n a,phar ngc

RO TN NG S 4500 B F SN bR CN, and OR’:

co- s v %aEctedTﬁgmrfﬁé Eﬁé'u? @&Qﬂs‘tlﬁg @Phﬂir&)g%n ldl? %k?p (szl]]5ealkenyl Caus
har naceut i cal conposition to I nprove agoni s

alspiylibetetorycledraylsindihfteroafyd whegm thmdkxéaél@gylt Heynyhaot, hetarecyclyl,
ar{)ﬂﬁ-%tél‘c}a egl%blggtqﬁxggggg @ﬂm?ll}-}gsﬁlb%g%%p\!v t}ll hgrwgk% g@gtﬁ'ﬁ%% 1115]ep9ndently

sefketed dasretha grdup e owststipg sf Halla i Cpl—heﬁhfronq@slyt i heleraaglitGRy) CN, OR™,

0 3 1—246 t 20 22

SHomp B Ron YOS o Sog R RE: Dt iecone,
S@iNRff’C@N@RZf’)Q mhé’%tNﬁ"Gon@J Nl@z%gogizé INREEC @R, NﬂZQQT(NRZO)NHR”
gef epred, This corr, ”
DRSO SN DB EBL IS A SO0 SO S5 QC R ASORT,

O@fOW &O@ﬁz(@tggkwatahd/ AN aMhéeﬂA&cﬁ %u&%l substltuted

|ne W th rate buffer solution. Typicall
h%@rpmbal’mu fifddhetesestyclyl substipient is mlo@dbmlbs;@de@f'lﬂahalfamw@l CF;,
n [ t 0
ﬁg%&en 1%{ %lgﬁl g& gﬁ%ﬁiﬁreﬂfyﬁ gﬁ?teroaryﬁgﬂllg% I\g(%)% I\}IPESOZRZZ COR®,

CORE, cmmi?pnmz?mrg(m‘h@rm@m% m(om(mabgu SRZ&nS(O)Rﬁ SO.R”,
foage problens. Namely, MBA can cause
S@ﬁ@%%ﬁﬁmﬁé’n packaged in certain type | glass
vessEr §s seltdicd fRhOME 8Fup ashsﬁenguﬁn COM® alkyl, &% Qralieaylt @?15 alkynyl,

MBA cont ai ni ng pharmaceutical conpositions 1 n plastic
hejerewiElvb ! #10 MAreY e ¥hareiarite ﬁlyﬁealkergql a¥aymyle bgeroeyclyl faryl, and

h&&éar&ﬁ&%&h@ént@&@ Bh aﬁ'}p Eﬂb@ﬁltmea %fﬁ*&?&ﬁ"? G& @tshgs?lltuents independently

nmposi t1 ons havi oser to neutral
smtﬂdrfwm hatldn@ﬂcyhmoabt @rdmltylaxmnw glkyboraaytor haterd@M amide, CN, O-C,

ceptor,a i.sts V\Athapropylene gl ycol (PG
al{(gl §%I vlgntag(?q‘ﬁema%unt of PG used in the conposition

may RAngesléateanfranahid goUp tconsigding @f 25% Ayyly el v amkemil,t &, a alkynyl,

BB Pt o). 3 AT EA R85 Dl o, and
hédt&rodt9l 685thyen@NBe Sptidi@lly subk¥ilded Avith 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, Cy alkyl and aryl, wherein the alkyl and aryl substituents are optionally substituted with halo,
CN, CF3, OR® and N(R?), with the proviso that when R? is not hydrogen then R* is hydrogen, |
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;RY, -CONRRS, aryl and heteroaryl wherein the alkyl, aryl and heteroaryl substituents are
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preferred PEG wi |l have an average nol ecul ar wei ght of
from about 200 to 400. Preferably, the CVT-3 146

WO ecaspesi7e i on i ncl uding PG or PEG wi Il have apPCDUSIo0eon02304

about 6 to about 8 with a pH of about 7 being
preferred. Any physiol ogically acceptable buffer

op‘ﬁ@Pﬁ@l s%b&f BIHRLEAY 11038 gt%g{i’tﬂédté in‘&@pe%%r{tg E&e&’%%lnr &4 group

can e use Addi ti optlona ! I ent N
cogus:mmhﬁmmlammyfe@hycm@k ArfiRIS SCOR’ U SOeR érﬁQzUylé’&)z, COR®,

Si t C
o B EERGE ar e B ioHherobn R R e Gmpigpa ygptgrnied
witlnhdlo, aXiyt] T €N ushORY ; RO tu)d m‘}]aeajmhwéﬂmuﬁ salmddefro(anﬁe)group of H
that are Ot e

A first class conpou
and &ar i1 Smgﬁns opssland substusalandich 8P‘i°€g‘é&fl Sybstifygpt that is
0@6&1H§%sﬂﬁtédmv1¥m16@@9qs isQE1ettbd Borh mé%ﬂ;u{pQan@hﬁg of Cy.ys alkyl, C,.
2- adenosi ne pyrazole compounds havi ng

15 fadeymylh arylward ksteyogryl-witsgeimthe allyhyqiteymp; arg adsheteroaryl substituents are

oaggﬂﬂqgeﬁpgnﬁﬁtka/ with' ﬁ&%&%g&%ﬂﬁ@ 03 g%lg's%%tgg 8';3% the group

coB§in2sY, hamz heta@m( RI0) ONSORYR20CERIDoptional heteroaryl and aryl

SRRl SRS A0SR

gr&dPd3a i stirigORqyd26hen an@q\lg@%@mewea QS@ZW@oup consisting of H, C ;4

S @;lg)@clﬁo%?zzmkyl gzﬁg %ﬁl&@)@ areqpRipnally suspityted with one alkyl
suﬁéth@éﬂy land R2-id Selétidayidth the;é]%uﬁrc@ﬁé(s(t‘llng bt CgY éﬂkyl aﬁd“ﬁ’yl whlcl|1 are each

heteroary wherein the al kenyl', al’kynyl ; ary
omletvély@ewww witl frpratlde d aby] grg'mast ituents are

opt 'IQ 2&' i’/@léteeri & %se%' \f%lggur{d%q{n 1g'ChOO§ ﬁulp §%l€étéﬁef9t%r§ the group

i ndepén e group consrsting o
consiktmg (IiIGQQR NCORNRAR zmd(ac}y ehyie theaaryllspbdtieteat anpyibnallZBystituted

NI WO NCCE N ST e

CRGhd DR2Q RGRZAeINR f2Che &Jap Nﬁgﬁﬁ@% B?&}))genl\{a 3 alkyl and aryl, where the
50C( NR20) NHR23, COR20

a wm)sg s@@qp@g eg@gmllmbgtgg@ pth one substituent selected from the group
cog%%% &g!l mﬁ é@%ﬁe%%erema %Qmal aryl substltuent is optionally

wherein t
submmteqh afllthélabsalkvlu@d Cmetaed @ar yIR lase;wctedaﬁmn the grOUP consisting of

ofARLERR REYE OB URT R Mg Hofy ARESANI ¢ SHBR T 1 Ut

nono-
al kyh astilnanothat ﬂe}aked@fasﬁffybmpﬂunﬂﬁdf&hlﬁ)mlvglﬂnoﬁ,m. d=eT,H20H R’ is selected

A e N NG AT I,

subStRIND R cfelilfrof th&ER3GD éonsisting of halo, C 1.3 alkyl and OR?; R’ is selected from of
hydrogen, and C,; alkyl; Rlis hydrogen; and R” is selected from hydrogen and C, 4 alkyl. In this

preferred embodiment, R’ is most preferably selected from —CO,Et and -CONHEt.

In yet another related class of compounds, R' = -CONHEL, R? is selected from the group
consisting of CO,R*’, -CONR’R?, and aryl in that aryl is optionally substituted with from 1 to 2
substituents independently selected from the group consisting of halo, C ;.3alkyl, CF; or OR?; R’
is selected from the group consisting of hydrogen, and C, g 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
g P g
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R5 and R6 are each individually selected fromH, and
Cl-C15 alkyl that is optionally substituted with from
WO 0508876 ubst i tuent s i ndependent |y sel ect ed fPOVUSTI04/002304
“gfioup of "hal'o, NO2,” heterocyclyl, aryl, heteroaryl,

CF3, CN, OR20, SR20, N(R20)2, S(O R22, SC2R22,

R AR o L B iy SR Bl

prifRROP( JR2E) NkR? B1e SO GNSIQERRAThyd Ok, Rend CONRE SR Rogeferably

B ) BEHDO O RotI lTE CCORPHI0YS GRale n_each opt | onal

subspetifit astinebapamay hre séledtdd frah ethet- &5-Fey,2RBR,5R)-3 4-
substituent is optionally substituted wth halo I\I02

diBydegy-5-thydroxgpetiy) X BRIAT kS PRIfCREIN- 4y HPkigFolerfsgrboxylate,

(SRR E (6 HlotM 408, M AR M BB B Z%O) 2,

(hgxtzoymeioyomalarmy Nkl (s&za@Rg(mzR@amlg@@m SO2N( R2V

m o%ﬁ&%ﬁam@%ﬂuﬁ %%ll}ggt@gréﬁﬁfﬁ]g!r}f%&o%fg 40§87 §ins),sﬁtfi;,ﬁ9,5R)-2-

{damleodqye(h-yﬁethmhylmydzmwt]maﬂ ylﬂ 5 (Whdroginretyh)eoxalakesB,4-diol,

0SSR ey SR B ol o apncs

ylﬁpﬁdibﬁhiyt)%ﬂ{eﬁ]ylcﬁﬂﬁﬁﬁﬂde Nt {oy[ (4552 ek 8H)-B mmm;rdk’cs(y@r oup
of halo, NO2, heterocyclyl,_ aryl, heteroar
(eSO AT sy Rn S erbeol oMb seid) (-0

(T SO SR NHRg
yIESRS gimaiotRED  @aie 2 o@ﬂ(&tmmasmmydmmosoz R2 2

S e S e S By

[(4L2RBRARY3,4- (ﬁhydm)@nﬁ(ﬂyélto&y’mﬂyﬂ)oyblaﬁ-ak;&] 6- tam&npumsz yl}pyrazole '

S ol ABRAR 5 Sinohod ey e bpoans ik

bRk pyaadode S r -
OGN TE Y Gl ot L O Fot) B s M

3.4dtydrsy- 55@@1@%@@@@% 6@mm%nwn bpyrazgl-4-y)-N-{(4-
f
S A 10 Y 00 5

(hadlykymfalnbd)omla&ﬁo'é]r@fhmmﬂmm W}Dﬁezoaﬁwmrb@iyﬂwnyct]ac’etate, and

| m& rstnﬁ{?reofarw het erocyclyl, and heteroaryl

dents are optionally substituted with from 1to
3 s uﬂbsdcoﬁdmm of comienadiaateyposat aﬁltseléctweagbﬁlhe fol tHRUD A

consi stin hal o, , heterogyclyl
adﬁ%qsg}edm %r t e u@lﬁxl h&gmeﬁgé&ﬁ%ﬁwqr&zm@ ar%% @eﬁgyne C-pyrazole
B2 . had hl[eFf’g]Q}vZn RRNR20COR22, - SO2NR20CO2R22,
NR20 R20) 2, N 20) 2NR20COR22, NR
20C02R22 NRZOCO\I( R20) 2, NR 20C( NR20) NHR23,
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COR20, CO2R20, CON(R20) 2, CONR20SC2R22, NR 20SO2R22,
SO2NR20CO2R22, OCONR 20SC2R22, OC( O R20,

WO g{oep€BHPOC( O) R20, and OCON( R20) 2 and wher ei nPERTR2004/002304

optional substituted heteroaryl, aryl, and
heterocycl yl substituent is optionally substituted
with hal o, NO2, alkyl, CF , am no, nono- or di-

al kyl am no, al kyl or aryl orNhiteroaryl

am de, NCOR22, NR20SO2R22, COR2(), CO2R20, CON(R20) 2,
NR20CON( R20) 2, OC( O RZQ3 )2, SR20, S(O R22,
S2R22, SO2N( R20) 2, an i O is selected
‘fromthe groug ca i SV al kyl, C2-15

al kenyl, CVB alzkynweter obyclyl[, aryl, and
nt

heteroaryl, wher ei al kyl , enyl, al kynyl,
heterocyclyl, aryl, and he substituents are
optionally substituted with fr &o 3 substituents
i ndependently sel ected from hal o, ,aKNyI nmono- or

di al kyl am no, al kyl or aryl or heﬂﬁioaryl am de, CN,
O Cl-6 alkyl, CF3, aryl, and heteroaryl; R22 is

wﬁ&},lg@{v e;sd_(f}q@n Lhe-g Lg?m{m@ny St ng of C S al kyl, C2-15
CZ-15 al k yny

het er oc : , and
het éic oarsglﬁcted/\ﬁemethmgnom censisying Oéh)k%qun, Clals Rijly (G215 alkenyl, Cy.is
|
b LRGN ot B AR PG g oo

andmdtepmr}di aubstityersedre opt@daliysulmﬂuaédwltlaﬂrw I to hmhsntue{mls independently

| k het 20

R S 0 Bt NS SERER salliy Bl on
4 aN@T\M asg()j)s(é% e@@%”t r B0, Npﬁ‘))g,r osoimo’f*@dm%ﬂ ngOINRIICO,R%,
a an I 2el 0 82 an 2 r 20 20 27

s e NGRSt het et Gk R Re R K (vRigNHR?,

3, 0 2 22 {0 ‘" 2 2
COEP cOTFD M FEON e S g s PO g

OB(RIRGY EOINEHOUOIR” lapd OSGAHR Dzmnéwhcrein@laddorglpmlybe@foaryl aryl,

an%%ngpocgcq sgbstlEuentsis {;prhe%g&}ég Sl’tl t(? w1 L a?o %@g%ﬂ(ék&?b@éﬁs mono- or
dlSI_a’B@larrf&(cQ)a[EIE or smmmtemw(aaz’@) Nccmﬁﬁ;zx@Rz"sm{%zocm” CO,R%,

G Rt R S DT AN St D S s B n o,

ordr®P: from1l to 3 subst ituents i ndependent ly selected

fromthg group conS| ting of hal o, ¥ heteroar I,

COF3, R'eR] arpyiiyidupiy eele w@emmls ing piliyeogyrm Cos alkyl, Cas
11%9?? 18201, HetefdDK 200 2 and hlﬁfbtWLa Fs, CN, OR%, SR?
: R 1?%18%20' atlre subs |taﬂen?tell%s opt 1 0n CFs, ON, OR™, SR™,

Némbs,ts'(@)n e@qm’tzrscnan(& )zsaoem ‘oo’ SQ;N&nGgERé.@OzNR%)CON(RZO)z,
ngﬁ @R gﬁRmW ng oﬁ@bﬁbt | on{;b\s pﬁﬁ?“ Podheoo.R™.
CONIRY), 1 ce)NRz%ﬂtQRéZaNRZEmZR&n@bzuRinmmBsomf?scbzné& OGO)R?,
C(0)OCH,0C(0O)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, CF;, CN, OR%,
SR®, NRY), S(ORZ, SORZ SON(R™),, 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?, CON(R?);, CONR?SO,RZ, NR*SO,R%, SO,NR*CO,R?2, OCONR?SO,R%,
OC(0)R?, C(O)OCH,0C(0)R?, and OCON(R?®), and wherein each optional heteroaryl, aryl,
18
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optionally substituted with halo or CF ; R7 is

sel ected fromthe group consisting of C S alkyl, C2. is
woabdsyryd79 aryl, and heteroaryl, wherein the aP&yiUS2004/002304

al kynyl, aryl, and heteroaryl substituents are

optionally substituted with from1l to 3 substituents

add%@@ﬂ)@mﬁ@ﬁﬁsﬁtu%ﬁtl1§6§ti%galfyrs%§h¥d?t% WIHHAR, ROD%1KSE, CRY afno, mono- or
hal o, aryl, heteroar OR2

dip pikylsmano, fallevk obary lor ﬁﬁ@roawy |ams49b§{GQR%erNRzuq§Odb? i PRI’ GO.RY,
Cé“P@gf‘Iﬁ* R e BE O SN R ok SR b s R O

ora@ l; R0 is sel ect ed fromthe group consisti ng of H,

ar o oo R e SERE Gy Y ¥l it i T o B

1n&e|b’iﬁnd§21ﬁy $(£$ec&ﬁ|ﬁ®ﬁ{ tﬁdgrﬁﬁminhﬁﬁgf }Qi::ltp NOR) lﬂféteﬁicydgﬁsa@{l }t@eroaryl ,CF3,
a an ar | C zare egc (0] ona upst, tut e
Oh, 388 Nk 2t SDutaeSo Rkl SR REPRE KR coR,

S@%\ﬁ?gc@lfl I@QWHNQNRZ@OR% WRZR% Z‘FCCﬁ@(h@“?} ﬁﬁZ"U(ﬁﬁ?")NHR”

I‘Ol.ip COI’]SEStI ng wher e

Q20 CONRTIB gnd atyl whete .,
C@Re @;ﬂ  SBYR] ﬁm@ﬂNRl SOt N&asozy s3BAR 1GRRT, ACONR™'SOR”,

OB o G O LRGSR Y AL GE . o,

anR'hetlemcscéj/le@ltsedleﬁmmptmhzélygnbstiplt&ﬂoviﬂi Imtd, N§,,afkyh ¢y, ag@n, mono- or

S aER e APRT of B ot PR BEis RPN dam CoR, COR®,

ceuuéf)h u\ué‘fuors(a%goem)wmmmag@p SRG SHRZ! SOB0$0,N(R?),, CN,
haI R, aryl, 0 and wherein each optional
l§I’subst|tuent |s optl onaIIy substituted with hal o,
al ki isGEidctbdNror itk $ [ e
group t:sons?tst [ (r)lg of%ﬁgggﬁlggngﬁ@w%@ﬂdIlsodmemﬁ %Zléalkynyl
hetesoayelyb ety @nd heseroarytl Wdagrem thanalkyd, alkdayl, alkymyl,deterdcly¢lyl, aryl, and

he%&tr@agtéi_\ﬁle% %geso%gle asl’lg éﬁ@@&%&d@org f1 tcg 5”5%8 r%tugn(?{1 }nlcl%%h?ently
selCORBREOmM hamlR&on@-rml daﬂgylantliirahl]dysor&ntl bDliIﬁd:rbatyl amide, CN, O-C,.
ugs tute th on ubstltuent selected fromthe’
%lfy Lft)ﬂ%acﬂﬁls?@tv\dfeﬁéo -3 alkyl and OR20;R7 is
sel &Ct RA chérdr §H’1edfedd¥dﬁ9ﬁ§6 gm@ﬁ dor@i‘snﬁ%ibml 5 alRBL,d,Ss %l:kenyl Cais

ydrogen; and R20 is sel ected from hydrogen an

aﬂéwk PeteIPﬁyqlsm agylpandrheteraagyl.evhisesin the ﬁlky F%CIFYé» aigysyl, heterocyclyl,
arfAl ﬁf&fe%ﬁl%@ésﬁﬁﬁe@t@ afeld g?émall%gﬁ gﬂ:ﬁ Gith 1%%(\3'0% '_?Esdbgt%&ltts

~_anot her ated cl ass oun
indeperdenty sdlectach fromehade, alkyl, oonsi cstduaﬂg/lammc@l!@mr aryl or heteroaryl

hat 10
sugsg I’t Féﬂﬂg\xl%ﬁ/’f arldg%e% hé S ulgfr{}t s%l Ja%[p%nlagn& pH,
the pyremilednd is anachébthgghip*, taﬁanF &tnioﬂg of halo, C
i-3al kyl, CF3 or OR20;R7 is selected fromthe group

consi sting of hydrogen, and - alkyl that is optionally
substituted with

'(.)
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one substituent selected fromthe group consisting of
hal o, CF3, CN or OR20; R8is selected fromthe group
wocoersgisstzong of hydrogen and Cl-3al kyl; and R2@CTAIS2004/002304
sél'ectéd from t'he "group consi sting of hydr ogen and C
alkyl. In this nore preferred enbodinent, R8 is
preferably hydrogen, R7 is preferably sel ected from
the group consisting of hydrogen, and G , and R20 is
pr efietieabhe/conglond © delbdtanhak bre ¢fthefollowing if&tnung: of
hydrogen and C -4 al kyl. Specific useful conpounds are
sel ected from etrké_l1 [-{9-[(4S, 2R, 3R, 5R) - 3, 4-
di hydr oxyR%- ( hydrjox¥net hyl ) oxol aw 2-yR] - 6- K2 nopuri n- 2

-yl}pyrazdle 4 ate, N
(4S, 2R 3R ski?o 2- [4-(4-}%%0/;»1”5ny,| “P
pyr azol yl }45-

(hydr o | )@xol n-34d|0pl;/\ R
(4S,BR 3R, 5Rk,2- { %agiho- 2- [ [ 4- (4- !

met hoxyphenyl ) pyrazo 4§hﬂ)bur| n-9-yl }-5-(hydr oxymé:bbhyl )o
xol ane- 3, 4-diol, (4S, 3R, 5R) - 2-
{6-am no- 2-[ 4- (4 nmet hyl phenyl ) pyrazol yl ] puri n-9-y| }-5-
):..0 el
R R RO o Bl o mpupponsistingofbydrogen. Cus

allgfl wher2inyhe] allgd awpn@pl]y substituted with one substituent independently selected from

thé{'g%vgy {i%lfil% 1%%&15% n@ﬁ‘ﬁXlacF ﬁ egglg %gghé)pt]onal aryl substituent is optionally

subdiprtedwiimedl byl Ky Cwh a:rCIibale ]R3 ﬁndaRﬁ ANk indegnyértlpyelagal fom the
- 4- car.boxyl gc aci

PPN pRng S ¥s}r°%en4maf§1}]4¢a Biege meferalyr Ryt 197 b Brdseen

- Y| lwRmahd &eethdoZni idveyticazal thé'followmg formulas:
yl)-N, N-di net hyl car boxam de, -

-car boxam de,

{9-[(4S, 2R, 3R, 5R) - 3, 4-di hydr 5-

(hydr oxymet hyl ) oxol an- Rz yl ] 'h\gopuri n-2-yl } pyrazol -
4-

[ , 2R, 3R, 5R) - 3, 4- di dr oxynet hyl ) oxol an- 2
I

y
yl)-N-et hyl car boxam ¢e,
4
I
{

(4s

yl ] - 6- ani nopuri Rz
-{9-[(4S, 2R, 3R, 5R) - 3, 5 (hydr oxymet hyl ) oxo
| an- 2-yl] - 6- OH

am nopuri n-2-yl } pyrazol - 4- yI )-N- (nycl opentyl met hyl ) car
boxam de, (1-{9-[(4S, 2R, 3R 5R)-

the’:'}r 1@15 %{P Y RO (-Eh??ﬁﬁq%%ﬁ@é 1% tﬁ@gr%uﬁ/ (I:Jnsgtlr?ﬁ}f ﬂ?cﬂgéen and

pyrazol -
C@I’dllqd opﬂmmaw )utﬂhﬂuseﬂ]bgaﬂlht}okaMod@preEtdbw R2 4{ {elected from benzyl and

eyl S5 IeEI OB i S BB sy Y e fhe akos

ané -aYy‘l)sGEdhlﬂﬁﬁw A optinalte i @ruted v thfirorh Ur ©S2 blbefiaéxits ifdlependently
nd cl.ass of conmpounds that are potent and

Seﬁe gcﬁtom@ea%@m g%lnglaﬂ of hado. oy, GHe(S%iand Yhssapcagh entigpal aryl

suBdtRucibie bpt on'afé' §u‘3§1tﬁrt€a Qﬁﬁlﬁawfall&h CF, drtnenid I@“QS @[e@ted from the group
2-adenosi ne C-pyrazol e compoufds havi rg the fol | ow ng

copgiting| of hydregasi and (2. aksyl, ai@HROYe preferably, (RO Mre@®bfrom hydrogen and
methyl.

A more specific class of compounds is selected from the group consisting of
(4S,2R,3R,5R)-2-{6-amino-2-[ 1-benzylpyrazol-4-yl]purin-9-y1}-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-
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R2 is selected fromthe group consisting of hydrogen,
C Mal kyl, C2-15 al kenyl, C2.15 al kynyl, heterocyclyl,
woanoslog2zand het eroaryl, wherein the al kyl, al keayius2004/002304
al kynyl, aryl, heterocyclyl, and heteroaryl
substituents are optionally substituted with from1to
f he group
> By SRR LRI b LARRepREL ek o8} oo

(nedtyethodipyazol BR8] pu@ND -yOR(hy d 8RB eth)|dRRBNE-3,48(i6Y) R32R,3R,5R)-2-

(6 DRGNP RO P2 R 25) SRELILRYY R BGCaBRaY cane-3 4l
(430RAFO0) g MAr3QQ NE2OLERA) p GERL0 y PORREG) -5-
CON(R20) 2 CONR20SCRraz, IR 20SCPR?

(DN FIDR AR SO EDRB R Gp e Py dpurin9-y)-5-
(hﬁm}@fﬁ%@ox@m S6260, §i12 SRR \Q'h{%[a%hﬂo 23 ReRRLInRHMHazol-4-
et er oar eter ocy substituent is

yl}ppﬂnﬁﬂé}l gyh@mmwo@@lww ol (520G SRIFy mino-2-1-

bR TP RS AR Gae Bt - BB B
Ww@ﬂbhﬁyﬁﬂmﬁ@ﬁﬁww@ﬁﬁﬁ@-y]W(@Nm@)@l)oﬁmeﬁﬁ-diol,

6 e R L L D e S Al

(hmfslmgaﬂry,l)oﬁbl&eaj k-yliol (&2R5R§h{t5an{36Lamlﬁaal[ﬁ(al kynyl
het er ocycl yl and heteroaryl,

cygighe Xcmw)m@l 4&@@@) Fylist @F@zm%ﬁm} amséﬁrdcquz 0) 2,

am 2
(4§%"j Cd%@??@ AEY 2 Nmo%duﬁ@%gm]%\ﬂ -GNGIRZ0)

GNR?)@}WQ‘* diobradcontipr20s theenl, R20) 2,

oco%gegeggﬁgﬁg gl B et UabRe B & pdengsine receptor is CVT-

318001 RPO45 :?/meR,éRm314hhh)alkdxy+5 (hgdhbxe;mydthyl)akbdymylyl] @aryinppurin-2-
etero eter ubst nts are
Ygptaegl; ‘ggﬁﬁ@ﬁ@%g?‘? ]%/ﬂhg 23 substituents

i ndi vidual |y sel ect ed fromthe r\gizoup conS| sting of

hal o, NO2, heterocyclyl, aryI et ef,oary CF3, CN,
OR20, SR20, N(R2V S(O R22 N R20 2,
SO2NR20COR22, SCOgNR20 2 §@ (R20)2 N(R 2VNR

20COR22, NR 20CO2RR2, NR 20 ) 2, NR 20C( NR20) NHR23,
COR20, COZ2R20, CO\IRZOS 2, NR 20SO2R22,
SO2NR20CO2R22, R20SO2R22, 0, C(O OCH

20C( O R20, and (R20) 2 and whenef #& ﬁach opt i onal
heteroaryl, aryl’, and heterocyclyl ituent is
optionally substituted wi th hal o, , al kyl, CF3,
am NhotHIPRBferrBd cohhpouid i)Y iNe AR as Aleleklivel,, Ai¥osiBE recept i
het ar e e o e s i v By ol g ptor agonis
WIGON(HRAGLINRD DCONE RR0pMpo@@(cdyiRAOrmuBE( O) N( R20) 2, SR20,
S(O R22, S2R22, SO2N(R20) 2, CN,

N /

e
NN A\,

HO,/’

/’v:,_ \N/ ‘_\’—\/

o}

HO\\\\\\‘l

OH

CVT-3033
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or OR20 ; R5 and R6 are each individually H C1-15
al kyl wwth from1l to 2 substituents independently
wozals®stsa fromthe group consisting of hal o, RORUS2004/002304
" heterocyclyl, aryl, heteroaryl,CF , CN, OR20, SR20,
N(R20) 2, S(O R22, SOZR22 S2N( R20) 2, SO2NR20COR22,

s e e A S

CO2 R210 firsCaiN §3260)d21 4562 OSpfptina®s, iR tiZi0SeBI2 2re described in more

SO2NR2 R22, R20S 2, ) R2Q,. (O o
desilcp &y RIG enLes: %%ﬁé%@@ﬁﬂﬁ@% g b ghisgpicn i
mm?&gt@@h&gmb@r%m@nd het erocycl yl substituent is

|onaIIy substituted with hal o, NO2, alkyl, CF3,

ani ride feRang dafingions apkyytio 47ng &s usgl Rereingr  ar yI or

o FBBY 3 BB o R ity R PR B o 0.

ﬂL@@QFRZCZQmS(EIRZQdO(MN( R20)2 CN, or OR20 ; R20 is

sel ected fromthe, grou nsisting of H CM alkyl,
gltyg Of%ln cf@?rs&t-h??oﬁ‘gkéﬁ het erocycl yl, aryl, and
het el ydr,“nibi‘b@ﬁtei’ fefdrbi® thd gryshp -sd.kenyl , al kynyl '

het er clyl, aryl, and heteroaryl subst i t yent s are
opt Ve %‘Pft% i GlRLERRIGR a8 afltney eriyed tie copiapg from 1

to '20 %@@EAG@W )5 Sc%h%ﬁtaﬁ)%sf(ﬁrﬂ&‘s I’s‘ﬁécﬁical@ &%f'lned)mﬂrlé)a sttdight chain
y am no, al k y het er OarK am e
e

21 Graiheg iyl or efc@alkalr Jireferabi, Sveizbt odraricheckalleyl BRRDS epntpining
frdﬁ’? 'i'ti? ragx%lp?é‘}]{: Eglﬁ fl ltc? g]é%tﬁgxg &erﬁfﬂpﬁ ' L gréet?lgocrg élie)%ab.l})alr—?/ Iand most

prdﬂdb]yelthrcaxzbmy btprrmjrsecleasnnetthbé ediyik,;plropyahdopwpyl batylk trbutyl,and the

1S TRE R Pl B i eBL R T S SoPaiRe i S ek R efs

debdtbe andediittly ab@lee @t@&aﬁlmmlbﬁkﬂ groabire moBeelic, %[cychc or
di al kyl am no, al kyl or heteroaryl am de

trigychic Fing sygteRsiof 3@F3‘°reafﬁ%fe‘l‘}éb’ér% &pg memRet @pTTingatich am‘slopropyh
y@'ﬁggﬂ'l c?@loh&yﬂadﬁﬁan'tﬁ ahdl tht hﬁ%’%lﬁ?lzaﬁéOQnaﬁd}g a s§a1?{ttcﬁ‘£ﬁ181d

hr oug I's not H. e conpound
' br@@h@tﬁtl@d ghap thﬁﬁ eortﬁm& ¢ras intpriuptadl hya ﬁmqﬂkyhsortlorh eFheistraight chain

or@)(’a%%ﬁerdr 1%,48?‘8 1s%%ta#h%% Oagglag_i’ablg%ogts kao ugé egta‘t];lg o [%.]Orl]lgd

erein
E)ahipjds of thisaip¢lidey hhtl aye mn hﬁﬁtbd taf, Msuprbﬂylpd}eloﬁub&nhyﬂ Uﬁntnethyl-
cygggﬁ%gﬁggyt’lt &ug§h§e@\ﬁg¥lg§r %s@@%‘x(ﬁc %‘%Lw‘ alp}g or cycloalkyl

grouElfinédigeiionsty, diepaddaltlysulssuisdd \I'MI Efé bilipstdakbstituents of halo,
al kyl, CF3 or CN;, and R3 and R4 are each independently
hyggqxg,catl@y,fql]@ﬁght%élkylsulﬁnyl alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy,

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

“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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group consi sting of hydrogen, nethyl and nore
preferably, R and R are each hydrogen. Wen the
wocaspersig of this invention has the foll ow ngP€DuUSRI0#802304
then it is preferred that RLis - CHOH R2 is
selected fromthe group consisting of hydrogen, and
' v . .
caftba sy Brfih oL bRL bt SRR LoheF i PR M il CFopp carbon
doiuBleSlﬁinés:hfagd Her othet bmltagmaduwltloorvsfcwtdalkgl ptbrtlbly,dwdg@lw exception of
and

cyglomepTh et saiesh et Py e Bep LB R oY lksry rqums fnctude

etfen§l Wﬁehﬁe&bﬁrobmﬁ rtﬁmsmtcw()mkmt &@loheeRyILIRG gfdomp like. A
consi sting and wherein eac

Sugiﬂtqt@;hglcena} 5 Fhe§ﬁﬁ)‘§bti Cbﬂ}é ﬁt(kelil}'é Wh%epxﬂ o cysdqaikenyl gaaup defined
prt\Nl&ﬂl}h BlShen@dntty bubsfiate@witMito 2RdufFor Eﬁéﬁﬁétﬁ&gﬁglof ﬁy@fﬂxy, alkoxy,

e group consisting of hydrogen and .
allrvcbﬁh@, pkdsudfiny) aikylsﬁ&tonyt agyddxgndekyf hqtmamglmyog@no mnally mono- or

dlgl?bs?x{t%d w1t1¥glﬁ(el § I f | ero@l?gupgf anfi 81‘1‘19,‘3&”9§pt o%al‘?féu%g"t t&tgd with

rou ns 1
all(ylSarﬂRhaE}pHR) oﬂh{tﬁowﬂyh @rodpd, lamieRalfdngly optivahliydiNythdrot bi N,N-di-

| ane-
SUP%@/‘?‘L‘%‘E? S%Y H 16°r H‘?FF)8 loéf"“B%n‘i?i@fL}ﬁ’g‘:DM%‘Pmﬁ grjsplipmyfpmino,
hete?&dr}lsxﬁfonf(lﬂﬁﬁﬂ{oo&}kgﬁéﬁﬂb}éhﬁlﬂ?(ﬂb aﬁl@l‘c@rbénﬂdr@iho heteroa lcarbonylammo
(4S, 2R, 3R, 5R) - 2 am no- 2- (I - et hyl pyrazol - & purin

caghoyy alquwmkm@ww‘;wb |hsﬁ%@atyl°4<y€ﬁr nyl, or the

vh a%lczé/%r?t é:%)i G alsBibBoPodd | -
™ 1 Rh %yfﬁzo -2 yF]purln 9-yl }-5-(hydroxynet hyl
) ox SAdinmyl3 - dlonk leln cc(nxlfamzml BRars Rptr@ight or branched hydrocarbon containing

(g_p(?r?eraglgxyrjé { re‘taer%lo a)ﬁ ) cf@y(l,\)exg rcf%lez referabY;ll JZ-%U oa pre%ragly 2-4,

e attached at any

0X0
catbbh, aﬁﬂxs&&xt&lﬂ)ng%t l{e&t aul, prefe2abjlyt one deatbob td gakoangple bendr Ezahples of

S e v SR SO B e, R st Tt o e

sh@?ﬁ&@?ﬁ)ﬁ )6'1‘ %@K&x’e@ﬁ‘lﬁex@l detRbOprevibesBy, ABepdicAl) suBstituted with 1to

am no- 2-1 1- pent - 4- enyl pyrazol - 4-

3 grpgum@r wbstgug'ntg of@alewwér%mli@mﬂ%m lpdsulfing], glkglsulfonyl, acyloxy,
w5y AR i o Gohd I BUPERL0al  or ey

groviss, @RdiBR, 15'5%) eptioh@ly substituted with alkyl, aryl, heteroaryl or heterocyclyl groups,

angn?s‘ggax?yé &9@?ﬁywh§%¥ gggtl\gw 2u§¥ ‘%Zé) l\mtﬂ grlilli erke?e_rgalry}l groups,

alksal B/1AMnbR) aZy‘l{lﬁfoﬁﬁhrﬁmoZ [hetefodryiSaefoysilahiny, ) [aucg/ﬁiﬂbbny‘ﬂammo
purin-9-yl}-5- hydroxynethylﬁoxolane 3, 4-di

arilﬁgl)wlagwoj Fk)etezoary{lgarl%ﬂwﬁgmy_, ! tl(es ike attached at’ any avalla'ble point to

prédifek QRBY K cBMPEM) Pyr azol - 4-yl ] purin-9-yl }-5- (hydr oxyne
t hy I)oxolane 3, 4-di ol

(45, PBRISRYL Zefer- tond genup- R-CRECGRE RS Re wtretRuyis Jower akyl, or
suggtltﬁ]teé/ ll(Jv&y il&f,q{ }/k}”, R may independently be hydrogen, halogen, lower alkyl,
substituted lower alkyl, acyl, aryl, substituted aryl, hetafyl, or substituted hetaryl as defined below.

“Alkyl alkynyl” refers to a groups -RCOCR’ where R is lower alkyl or substituted lower
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,
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(hydr oxymnet hyl ) oxol ane- 3, 4-diol, and conbi nati ons

thereof. A very useful and potent and sel ective
woagsnssus for the A A adenosi ne receptor is CROF/USH0§002304

or

(1-{9-[(4S, 2R 3R, 5R) - 3, 4-di hydr oxy- 5- (hydr oxynet hyl ) ox

su)% ﬁ‘t}c# g}zf:o(%alkg] %%l&ﬁ?&%dllﬂ/& %(r: gl} t(l)t)l(ltaeldn cacloheteroahk rl]asS de:t wed
f or rfiflligylthiayi detees thﬁgf)lﬁr SBA-StQnpeBnahdrdRis lowgerakkglf substasted lower
sel.ective ad S|n ec 0 w.th a
L D R g T A

C\/T “3B Aot FBship SC(OIR v Hetd Rashydrogenf 1lvetakyd Bubatiuted Bdler alkyl,
Ugjardl ol ogi cal i mag |n9 The first and second cl asses

SR AGS 2 tbntike $5<9TnaddGEimr e described in nore
det a“Arbe{‘y”uiegoteP @'FO%P§ CNQLS Wh@pe‘wxsps @ﬁ%rﬁnglbﬁltgtl‘é 'ai?}@ 7heteroaryl or

the specification of each whi ch i s” i ncorpor at’ed
Sulb@rtéfﬁﬁh@;foméd‘gpm%seieﬁﬂ?@efm | owi ng definitions appl y

to t r "
or in conbaclﬁngt??eong% ans a?’@@ﬁ aggfén@mbﬁeﬁg em,lyb%ﬁ’?or%en’lower
alky@J upstfthtad tovef k)kyl, brybrsobstiBridd aryloHetarfyl, Jor sitiskitited X dtaryl as defined
hrefe S o the group -OH "Thiol" or "nercapto” refers
etr%nf’ﬁ%:ygroup SH "Alkyl" - alone or in combination
e ang\n#to adekatoethel gloty SHOYNIR ‘CRher€R aﬁm’nh@gnéebaﬁbmyw hydrogen,
eferablqvj 1 tq 15, carbon atons (unless

r
l°§5@df 5 substityrediloperalpl, aryly S“P%““&%Wah@ﬁvl ewavweamwl as defined
nddignched al kyl or cycloalkyl. Preferably, straight or

branched al kyl groups containing from 1-15, nore
pr ef €aiokyl” denatesghe groem- G(@DQR,WI@t@RadohMrOB% lowertallyyb sebstituted

109/%16;{1 %iu%stﬁu@@?ﬁxgﬁgtggp ragé ?ub?t}i)cu%d %‘xeta } %8 %ek}?leﬁi gerem T

suc Popyl, 1Soprop
t - butAyy1” asldnd dren borkisinatibh enetesrpineriy mephmbll(qpltl ndlly chtfb&@chc fused

erein to descr strai ght chain al k rou
wiecorpalivl S 3%8&% P%%I@ﬁ%ga%ﬂ?g %%?%%P@?r optionally
su@stRLpS wath @ 160 & bil suibstilea@If hlo Aydtokl Catiédxly Callbylithid, alkylsulfmyl
stens of 3- nore preferably 3-6, ring nenbers pe

al]ﬂ%{wéfonguwlogg, W@ﬁb ﬁp@mwloxgm@@ eptiapally mpee-gy éimbstltuted with
al?}q RRE HdterBAN %&%s a'nh(?mo ks tlcﬁ'Jaﬁ)?su'bm‘tht%j\gﬁh &y tarrﬁ'hg!g;oaryl or

chai'n or branh al y grou contal ns or
hqtm@rslwlgmm mnesu&yml oatidnyllly paranpom N, Nhhé—s@istlt}tlte@iﬂlth alkyl, aryl or

hegé\?%{rﬂab greo %‘lﬁgsueﬁo }élamgxr oup agl%u%iia tg}llgrglrr;};gg U ﬁlat_eroayylsulfonylammo,
alkylcarbonylammo, arylcarbonylammo, heteroarylcarbonylamino, or the like.

“Substiﬁted aryl” refers to aryl optionally substituted with one or more functional groups,
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
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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Exanpl es of this include, but are not imted to,
4- (i sopropyl)-cycl ohexyl et hyl or
WO 2005@8187) cycl opr opyl pentyl . A substituted al kpCTius2@4/002304
“strai ght” chain al kyl, branched al kyl, or cycl oal kyl
group defined previously, i ndependent |y substituted

co [}1“1)5;5, &8 %g? ﬁqlé Pst a% cl)(/a'é attlg g{yﬁs h%rﬁ?tl P aB}ﬁl‘J 08(¥t¥mmg one or

m@re );irtffmyblya%{ h‘(o)tygrefbmble r1 e’iae\y:h mqu prefietably 1@33ﬂ1etematloh1y mdependent]y

tituted, with het er oar
self B R ot o ke oty sl Vit o d P Sobituents
of @hls ydroay YallkoxDetigTtRidf Myl@lﬁrﬂﬁtaﬂif/@@lﬁﬁllyh{ hey@x@UpHloxy, heteroaryloxy,
am nosul fonyl optionall nono- or N, N-di-substituted

aming ﬁpt&nklg,)f mopg- yqr Fubﬁ@tpéfl d\a}lwlkyé,raéﬂﬁg heteroaryl groups, amidino, urea

opﬂbm5§wstlﬁl%ﬁlv@fﬂ a‘ﬂgd af, Ynét@t‘d!&r&% Két@x@:ﬁﬂd groups, aminosulfonyl optionally
het ef oar yl sul f onyl’am’no yl car bény| am no,

Nmoypc ar DoNydi-avhishytedheite bt ydrdaetblbaigrbani aoppsoralkykeelfonylamino,
aryl Jfﬁn)élﬁ@ln%enyllleteﬁoaéﬂLlﬁf%g%l%lf ' n C éa%%klggl ifoc a?%rrl%arbony]ammo

rocar bon con
he&rdb@xlcqnhscm&kanﬂrkd yr the like, H&ftﬂ:rcfap,ﬂ sfalsbahéxyle&to]:&ludevﬁmzmﬂ (&N such
f r ef er abl - car bon atons an
as gPl%Pgl L{f}oéﬁleang m-ngla? %1%1 Vrtlfrygnn P’(égear é%f |c§ nh_trogen atom is the
poiti Sf aticBhedt 3P th¢ heRedaryt sind Sructude SiRh BRI a abiBlhR/NDE Hng IsPetained.
the case of a cycl oal kyl group, conj ugation of nore

 ExpmRles RRSisas Y aues HepBdiny HBUREn Y GERZingl, Aeazekinsh pasny. ndolyl,
qu%m; gﬁﬁfﬂ?ﬁyl Cb§ryol}trlo okzﬁ%lyﬁ | {RhzolyE ¢ 1% ‘?soﬁ%gﬁp noxath1ad1azoly1

doubl e nds ‘may” be eit her ‘contal ne

isaglyiedodell leyrezqir imidazolyli trhazingie ﬁexmé,pbqn@mﬁloﬂ osavopropyllike. A
su tltﬁ%cf ln:lté? a?yl%h%tgmgF gubgtq@én?at% ga%%b?elﬁxb)g c?rgon or n1tr0ﬁen| to produce

groups |nc

amﬁmnmmnemmi butenyl cyclohexenyl cyclohexenylalkyl
and_the like, subst it yted alkenyl is the s a' t ,
chai HET® ‘ﬁ\?‘l 'aAiB?ea‘Hé’h%Pa“ RepPeats? “89&1%5‘1“&@@1 @F@&‘B’ having

frdiﬁ@ﬁ bR htdhEM iviHicH fom | ROERIE 8fdkdsin ﬁle Bﬁg hik lf@p@&{ed'\b}t Hetetdafoms of

groups or substituents of hal o, dr ox

O a‘-i RN+ gidgre eptiopallyienzafpsed g ﬂtsﬁﬁélelefoaw pf gécryllgowlbers and/or are
! t C 1 3¢ include
opﬁsﬂén%ﬁbsu’@lﬁ&? H th9§ﬁ‘éko;|ac%1§§il§)ﬁ.poﬂrlé?ﬁ§ge¥1@Q%P ififended to includ

substltute ; oaryl groups
Oxamedlsrm N, laucshaas opfindnaulfoyyl subNtoxidetod d tanfidrirring kiyrbgena rTjnb point of

aryI eterocy cl roup no fon
Brhar 1y R sl bE Rk b o refPlel Sl bHORe sovps are
tetﬂhydlroﬁfradyetcﬂryﬂﬁrpyhdlgylpphp&;du@ll kgylrﬁ)liﬂlflﬂnyipaﬁhﬂﬂ, dihydrobenzofuryl,

dllgnrd{cmlcg)l [ nﬁ)t?l}eg]‘lfp n.% sﬂ%{@{eg g{et%%%{/ fégﬁl;]tﬁllasaa substltuent nitrogen attached at

anheslﬁb@%woﬁ 3F HBYdnad hRBuceAkBRbmpalkPxycar bonyl ,
aryl oxycar bonyl, “het eroaryl oxycarbonyl , or the I|ke

at t aSwstituad heeyoan) iefeapipe hefetoaycle ewtigpalliuemoar polnpibstituted with
ont SRR ﬂmctlcﬂb{(égg% 24 gﬁy!(l‘jlg%% R)Rvek Qlkglo mep gltkl))?yn aﬂ&ﬁ‘ﬂg ﬂetylene

stralg t or arbon contal ni n
amino, am1do carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substltuted heterocycle, hetaryl,

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

“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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2-20, preferably 2-17, nore preferably 2-10, even nore
preferably 2-8, nost preferably 2-4, carbon atons

woeastaryw ng at | east one, preferably one, carPOVUSZN04/002304

“carbon triple bond. Exanpl es of al kynyl groups include

et hynyl, propynyl, butynyl and the Iike. A substituted

i s to the straight chain al kynyl or

$@%%Xgﬁ8%ﬁhI%Enyl defi ned previously, independently

SubS‘IHetetttaﬂdfl \Mefelfs tbtthe grogp eRHblet @hers mi&stsiatmﬁcbc&cl@fgrdl@l add R isa

hydr.o | t hio, Isu fi
PR o Brricteatiy| 9P caf o Begly Hereitoti it gigrbsienain e,
haqxrgt:h Q&@d: akalT%Wer afKox ¢ lar@umstdc&tytesa amrtoharmdlsydarboaylyérypsryloxy,

het er oar groups, am di no, urea optionally
hegqywp],etslgg@dutgg llqtpr%ﬂyklw heta@)fl ypbstlhléqdélptgg} wtrods(yano thiol, sulfamido and
mbetkerocyclyl groups, am nosul fonyl optionally N-nono-

or N, N-di-substituted with alkyl, aryl or heteroaryl

gr oublsteraarnialkd utefecnmyltlm‘grm -RetlggAswheroHstiAa mian bgteroaryl group and R

longl aﬁlg sYan%%t&Pln Xzer {]‘118? gl;l%gpvwaﬁ(a[)%ﬂ\iﬁé lg?ﬁrp}?%gh%lly bF Hrésubstituted or
substkﬂedﬁvttﬂ,(kfge,dla&tgerﬂ mweaxﬂayll aibkteutpdionter dllyl pillatty Qﬁkyﬂthlo acetylene,

ar?l%%%:g%é wgggrfe\, su%@}e@ hﬁg:folg()?ql%&gg ' e; q1tuteg petary{ mtro cyano, thiol,
suiaflolahd R dikkover al kyl, R, "oy

i ndependent | y be hydrogen halogen | ower al ky
subsCvelaalisd” redwmeio agivelent cygliaar polsesglic alls eup ‘toataédnaa}ty 15 carbon .
a$§§aryl or substituted hetaryl as defined bel ow.
kyl al kynyl" refers to a groups -RCDCR where R is
| oweS Suwtikyftd chloaikljdg teifarsitoadydloalien gmhi ydmpriRingioge or more substituents

il 8 YR b SRS oS PR o amvony,

hdfﬂ%@bl)t] subsgtindef hefeetyble) Hetryl, sébskited hetd&n) Qitid ScybAve thihl @Wlamido and
-OR, where Ris |ower alkyl, substituted | ower alkyl,
thebkq.  aryl, substituted aryl, aralkyl, substituted

ar a"‘@&lohéﬁ&&ﬁkﬁ’a{éféfé 10 J@El%ﬁlﬁﬁ %\é&ﬁ‘al vkﬁék‘em one or more of the ring carbon

cycl oal kyl , substituted Cycl oal cycl ohet er oal kyl,
at@nﬂs isuepdaced withd heﬁytﬂawneﬁe@r,é\hl%‘}lor B def i ned

3 }’“Ignv\‘/(!l:,\t?d %{éﬁog}?t'ér%ﬁlk%lh? f?{l ?e dcyleg\%aterzrogfcﬁ )group as hcfreln\éhf?neﬁ which

coptalist oreudredo@r spbstiteemssl, lsydh @ hadegdes) lobwat atl:yarlask/étydlkca@, alkylthlo
i ned.herein. C

PG B PP P ) RS G BT PO IR BTN e ed hearocycle,

he&fryll subStitiXed hétaty B dlitdy wan@mdon; R@fahiidotandshed@del Ned her ein.
denot es %rou - where Ar is an ary

su bs ﬁ"fym exstpaliprl|dendigsiths %@ﬂyR cygJpallsyl e explastiyl is a cycioalkyl group
anthelgel!i %g{j)Wer QhFH Br ﬁibrsgﬁ%'dgl‘é@ep Skl SClycﬁégH; E}% Lﬂ)@ nah %?)tlonally be |
uqth}ﬂ@lg@rpr sul@mned with e.g. halogen, lower alkyl, lower alkoxy, alkylthlo 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
or substituted 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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al kyl, substituted |lower alkyl, aryl, substituted
aryl, hetaryl, or substituted hetaryl as defined

WO hars®srs7or acyl. "Am do" denotes the group - CPOrMREI04/002304

“where R and R nay independently by hydrogen, |ower
aIkyI substituted | ower al kyl, aryl, substituted

o Ca Tkl)te)lg')eﬁtt .cfa%s of C?Ilfl‘lg(s)l%rﬁls Hitentdﬁela ag%yé)abges prg are asF?ulﬂleniag mnSchemes

1-hydr ogen, | ower al kyl, substltuted | ower aIkyI aryl ,
subst|tuted ar tar and substituted hetaryl as
Coapquadshay medh enﬂfAP‘f? ‘éfﬂh@ repared 28 M HAS Sk ans

sdhemey! or naphthyl opti onal |y carbocyclic fused with a
cycl oal kyl of preferably 5-7, nore preferably 5-6,
ring nenbers and/or opgjonally substituted with 1 to 3

groups oryysubstituents| of al o, hydrox¥, al koxyNH:

al kyl t hi akaIsu? ATy~ al kyl sul f onyfzac |Q

aryl oxy) “hgt s;oaryl Xy, ankno optionally ﬁbmqibot >
di Hs,u_hs‘l\‘r gd withlalkyl aryl or heter

am di no, ub optionally substituted wth/alk

het er g i, heterocyclyl groups, antno§u|ﬂ5%yl 2
optlonally fmno- or N, N-di-substituted with al kyko
aryl or hetePbaryl groups, alkylsulfonylam no!

aryl sul f odyl am no, heteroarylsul fonyl am no,

al kyl car bonyl am no, aryl carbonyl am no,
heteroarflcarbonylantno or the |ike. "Substituted

aryl" rengf/s to aryl rpti onal bstituted with one
or noH&ofunct®dtenal gro \)hal ogen, olidaiar

al kyl=——tower—at®oxyR; etyl ene, am no,

ani do, "Bl boxyl , hydroxyX, "arylo—aryl oxy, heterocycle,
hetaryl , substituted h .0, cyano, thiol,

sul fam do and the like. "Heteroci;zc? e" refers to a
saturated, unsaturated, or aronafT Tt carbocyclic group

having a single ring (e.g., norpholino, pyridyl or

furyl) or nultiple condensed rings (e.g., NH,
naphthpyrldyWHZqU|noxaIyI qui nol i nyl, in8a&izinyl,\QLx
ben and h&N%@@uﬂﬁmﬁeaSt one heteﬁq‘g\o

such , +ﬁ1r+ﬁe—++ﬂg; whi CRe '
opfion bé unsubst i futed or substituted wi h, -
hal ogery, »«ww*jkyl | ower al koxy, al kylthiRogpgy %,
acet yl¥ne, am ,,antdo car boxyl, hydroxyl, aryI ?@fH

aryl oxy, heterodyﬁ_e het aryl , substltuted hetaryl
nitro, cyﬁno t hi ol , sulfantdo and the like.
"Heteroaryl" - alone or in conbination neans a

[ r
CORRRY P YU O SR SRRDAIPLRN 28181
digagbomylone miswre ofi ANQThanddeQH an¥’e (Holzerfebala 3] Iﬁet&rodycl Ghem.

(1 &J 258 rS%ge n(t}cgmypo’unc? ﬁe&}hlnft) Esn R o%fameg gy ¥ea<:‘!'tmg copn?)gt?r{d()[a w181r952-

epen
dlmethoxypropane in the presence of an acid, can be oxidized to the carboxylic acid III, based

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 HNRR’, 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

27



sel ected fromthe group O S, andN, and optionally
substituted with 1to 3 groups or substituents of halo,
wo hgdre2sy9 al koxy, al kylthio, al kylsulfinyl, PCT/US2004/002304
al kyl sul fonyl, acyl oxy, aryl oxy, heteroaryl oxy, am no
optionally nono- or di-substituted with alkyl, aryl or
roar 191 112 b I
O RSP e RS D80, WA RRERB AU cafaffod compound V.
Sdheme2ocycl yl groups, am nosul fonyl optionally N nono-
or N,N-di-sufpstituted with alkyl, aryl @ heteroaryl

gr oups, alk¥:§$$fonylanino, ary?sulﬂpmyt&g%po,

het gf o | 9l fJoRy| amiow,  al Kyl onylla g hydrolyze
}wyggézzzhé; o,-ﬁete?oar I@gégg;;PanT ol or The *
i ke. Heter Is also intended1ggmgncgg&e oxi di zed
S orN, sufh asgSyulfinyl, sulfonyl and N 0¥ teowf a

tertiary ring r«rogen. A carbon or ni#rodﬁﬁmétonlis
the point of attachnent of the heteroaryl ring
structure such that a stable aromatic ring is

ret ai ned. Exgnples of heteroaryl groups &te pyridinyl,
aigggiﬁﬂﬁzgggpyrazinyl, quinazotﬁzég;:gﬂgﬁfgk,
wof N -~ ol i nydoyste pyr i mi di nyl TR L Oxazol yl ,
thia onLr§I§ienyl, |séxazolym¥”oxa “adi NIyI,

i sot"&Z ol 1 et razol yl, im dazol y}aomioﬂ‘@xjyl ,

furanyl, beﬁﬁéﬁuryl, i ndolyl and the Iike.‘%ﬁgﬁms

substi ttuted heteroaryl contains a substYtuen At t ached

at an avail abl e carbon or nitrogen to produce a stable

o10) ! " . i i i oL
roanHpund VELEEARAG s sorfl 8 8l &, B VIS Wiy 4
cafi®e abtaimed byntresting borhponml 2 whith TBOME Glomd amalasolé im DME followgd by

re replaced, by hete f S.or N, and are. :

il R PEiA S e DROR RoasBan o i P e a8 sing vigh the
fofRITH EINR "R dhdEondfo@n®@P LsiBNBLILCY VG Bhpdd dt Ul 8Theds Phdimt BIL (1974),
case of cycloal kyl. Heterocycyl is also intended to
2% %Wd’éf%ﬁ’. (&iMurtines ¢ pl.N; Med (Hiems (1988280 1874) QiR yBsRR/(!- Caste et
al W0, PRoPY, 38 1967)lcb@thg chRtBidHs LAPARRY cobifouR@iNt  Of
-attachnment is at a carbon or nitrogen atom Exanpl es

of heterocyclyl groups are tetrahydrofuranyl,

di hydr opyridi nyl, piperidinyl, pyrrolidinyl,

pi perazi nyl, dihydrobenzofuryl, dihydroindolyl, and

the like. A substituted hetercyclyl contains a
substituent nitrogen attached at an avail abl e carbon

or nitrogen to produce a stable conpound. "Substituted
heteroaryl" refers to a heterocycle optionally nono or
poly substituted with one or nore functional groups,

e.g., halogen, |lower alkyl, |ower alkoxy, alkylthio,
acetyl ene, amino, am do, carboxyl,  hydroxyl, aryl,

aryl oxy, heterocycle, substituted heterocycle,

het aryl ,

28



substituted hetaryl, nitro, cyano, thiol, sulfamdo

and the like. "Aralkyl" refers to the group -R-Ar
wowbEne234 is an aryl group and R is | ower al KpCT/@Ws2004/002304

substituted | ower al kyl group. Aryl groups can

optionally be unsubstituted or substituted with, e.g ,

hal @gRyLe hower al kyl, al koxy, alkylthio, acetylene,

am no, am do, carboxyl, hydroxyl, aryl, aryl oxy,

het erogycl e, substituted hetero ycle, hetaryl ,
Substm hetaryl, nitro, —{hi ol , sul fam do and
t he 1J\~k YHet er d‘ad°kyl " refersj\\t e gr eog -R-éléble
wh&'e ﬁeteroc?cle g‘roup d Ris a l[ower

al kmlozq@. Het er oal kyl gr o,u_gs\@ optionally be
unsubst i tdted or substituted with™ %k, hal ogen, |ower
al kyl, 1o®¥r al koxy, alkylthio, acé’t‘yl ene, am no,

ani do, Scarboxyl, aryl, aryloxy, °heterocycle,
substituted heter ocycl-e, hetaryl, substituted hetaryl,
nitro, cyano, thiol, sulfamdo gnd the like.
“Heteraaryl al kyl " refers tothe I o p -R- Het Ar where

Het Ar het erqarW Y Poup ahd wer al kyl or
subst tu e& | oner al kyl . te,mlJar ﬁ?) NHPed XQ gan
optNonay’| y be urgpmbsti tut ed or sub [ tut ed with, e.g.,

hal 0g vver al kyl, substitn I r al kyl, aI koxy, .

al k§1% hi &etyl ene, aryl, ar yI oX¥, Ohet er ocycl e,

subst i t ut &hchet er ocycl e, het aryl , su‘bstltut ed hetaryl,

nitro, aeyano, thiol, sulfam do and g he |ike.

"Cycl oal kyl" refers to a divalent cyclic orp bygcycl iC

al kxl group containing 3 to 189#garbon ato

" Su s’tltut ed cycl oal kyl" refg a cycl, y roup
NYSWng oNeNer nore substigu nt with, e.g.

o *>

I ower al RW, subdiNt W ed) | oweT—arkyT; al ROXY™
al kyl acetyl ene, aryl, a@y, het er ocycl e,

T it ted het er ocycl e, he't aryN/gubstituted hetaryl,
nitro,2c¢gano, thiol, sulfanido arfeh t he |ike.
"C,yclgor?eter oal kyl " refers to ascycl oal kyl group
wherein one or nore of the ring carbon atons is

repl aced vvlthaheteroatom(eg , N, O Sor )jz:

Substitut edeycl oheteroal kyl" refers to a

cycl ohet en®a group as herein defidned
cont 1’2&1( & nore sd’ds‘t‘?tu nt s, ({JA \ aI og

£:d.Q yl, oLbwer al koxy, ylt hi a etyI Gl ),
am\no, ' yar boxyl , hydroxyl aryl, aryl oxy, ’%H’on

het &rocycl e, ,uhst i tut ed het er ocycl e, "

10

A specific synthesis of Compound 11 is illustrated in Scheme 3. Commercially
available guanosine 5 was converted to the triacetate 6 as previdusly described (M. J. Robins
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
ethoxycarbonylmalondialdehyde in a mixture of AcOH and MeOH at 80°C produced
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hetaryl, substituted hetaryl, nitro, cyano, thiol,
sul fam do and the like. "Al kyl cycloal kyl" denotes the
wognes237R- cycl oal kyl where cycl oal kyl is a cycPoalusgio4/002304

group and Ris a lower alkyl or substituted |ower
al kyl . Cycl oal kyl groups can optionally be

colPRYIE O SR I ey BB anged By 1F"

ScaBmel®, carboxyl, hydroxyl, aryl, aryloxy, heterocycle,
substituted heterocycle, hetaryl substituted hetaryl,
nitro, cyano, thiol, sulfamdo and t he I|k% "Al kyl
cycl ohet er oal kgl " denot es t he group
-R-cycl ohet epBal kyl wheh@ordaies a | ower,al kyl_ oL.o
substituted |ower alkyr—€yctotret®roal gr ofps can
optional ¥) Fbstituted or substitutedy wth,e.qg.
hal ogen, Tower ~al kyl, |ower al koxy, al kylfhio, am no,
am do, carbgxyl, acetylene, hydroxyl, aryl ,,aryloxy,
het er ocycl e, substituted heterocycle, hetaryl,
substituted hetaryl, nitro, cyano, thiol, sulfam do
and Thieynithekie oTha- dﬁdld®ydmm§siem?ibc®hmbm4 i Kmtibrf ofeeB-

dleggogﬁgroﬁ% atg :V?% gP%hed aslgxr%a le P g_ﬁi}e oiq(/E @étﬁoeﬁhgne VI(R3;=CO.R,
CYbeNaf)adttashyd bﬂttﬁthyrfoﬁmem&helpreésﬁtwm aH cahl3f263d. th¥aldehyde
ti on R6GR lin npo can be prepared
V@§Y ‘%@“8gnb XRTmMﬂPﬁgééﬁﬁgé}lately substltuted
1, 3TheliseRnORMM of beﬂ)edﬁh& e Bb&f aGOrha by & Qfdined in
(Fblzer et al. tero%&g9 Chem 19 3) 30 865)
Ty

@%ﬁ%ddh@omPWﬁﬂéhmﬁﬁhmééﬂ@ 4 Iby reacting conmpound
I Widchere £- di met hoxypropane in the presence of an
acid, can be oxidized to the carboxylic acid I, based

on structurally simlar conpounds using potassium

per mangangt.e or pyrldln‘}wﬁmhlorochronate ( NH2

Hudl i cky, % 990) Qﬁ OBs-jin Organi c Cheniigtr ACS
anogra 2 aer i cafl ¥cal Soci et Rma i Ngt ony D

a prYharyRor segon e ng

Rea |o _Jﬁi’
A 6R7, —am—com®und- | | Nxwdi ng BCC
Fu1 Chem Pharm Bull. (1978), 22, 7),

rt'nez et B#O),CY.  Med. Chem (
181:)55’}\" J. Caste et al. Tetrameomso, (¥9Brepms
32, 1967) cou@hpgaDMéndltlons can afford conpour@IBPMS
Schengt 2. I

R3
Desilylation /N’/ hit[
___>

" “oH
were prepared by the palladium mediated coupling of compound 1 with halo-pyrazoles

’f,
0

H

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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Compound V can be prepared as shown in Schene 2. The

Tri TBDMS derivative 4 can be obtained by treating
wezwpotzah 2 with TBDMSC and im dazol e i n DMF BOI/US20@00002304
" by hydrolysis of the ethyl ester using NaOH Reaction

of a primary or secondary amne with the fornul a

N &? ZEWZ&% E’H)xiage%i ﬁt)( @é%ﬁég% Tl‘r:e;éf[g?sgatigg oﬁzlornbound 1 has

bedNBEdvidueX; dedcriBéd (K. KatoMedl. 1. e Thetnl 988) 628833L88%4) arfdis outlined in
PyBrop (J. Caste et al. Tetrahedron, (1991), 32, 1967)

sche@&pl i ng condi tions can afford conpound V. Schene 3 A
SPeEhhpdundy R ESHeR1 RfmGR VRO
Sch eneb F t gré?ﬁﬁﬁy e gugﬁdé%ﬁgagémagﬁggﬁbgg%%EQW?mmq
111, twhéchtaan he ebtaltned by mactipg witdus?-dingetsxypriopahe (vpresenceReflanns
Uznanski, Can. J. Chem (1981), 59, 2601-2607).
Conmseank 7, prepared by foll ow ng rature procedure of

Cerster et al . . F. Cerster, A F. Lewhis, and R K
Robi ns, H2srs 242-243), was convert conpound
9in F%Zi\ S preV| yedescr>g§dl( ;
Rg,bN 51- 30%‘/% d 1 was
obtam&eb by r,e ctlng ne-hydsate co d 9 in

et hanol" atR! . Condensed i on of conpoul

ar bonyl mal on ?a%mehyde in a mxture of °Ac
at 800€ produc@dconpound 10. Heati ng"conpoun
h

excess ek byl,aam ne afforded conmpound 11. Sc
ethylformate VI VI The synt hesis of 1, 3 d| rdehyde

VIl is described i Schene REactlon
, drahhﬁ&ypropr —ijiEZ; 3- d&gl OXypf O kr 3br
1,1- m

\Mth ethyI rnatelrrthe pre§en
can afford the d| hyde V(Y. Yananoto 355 %

Org. Chem (1989)+054,%4%34). The secqnd cfass &
compound déscribed ab y be prepared by as Z
outlined in schenes 1-5. |Conpounds having the general
formula : Schene 1 Desilylation were prepared by the
pal | adi um medi ated c§®pling of conmpound 1 with

ﬂhaldugyrazo;ee {{,J\ d>

%d
RORSN ’0H
%H

Vi

acid, can be oxidized to the carboxylic acid IV, based on structurally similar compounds, using
potassium permanganate or pyridinium chlorochromate etc. ( Jones et.al., J. Am.Chem.
Soc.(1949), 71, 3994.; Hudlicky, Oxidations in organic chemistry, American Chemical Society,
Washington D. C., 1990) to compound IV. Reaction of primary or secondary amine of the
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
anhydrous HCI (4N) to obtain compound of the general formula VI.
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represented by the formula VIII (schene 4) in the
presence or absence of copper salts (K Kato et. al.
wQ@20000¢237Chem 1997, 62, 6833-684 1; Pall adi unrdeuspent/@2304
" and Catal'yst's-Innovations in Oganic Synthesis, Tsuji,
John Wley and Sons, 1995) followed by de-protection
with either TBAF or N F I\/ark cz _et. Tet rahedr o
Let £11qriaigly, compoundseiifh thergeners g’ﬁﬁ?%ﬂ Gh a@? b%B’i‘?ﬁ%ﬁfﬁ Suzuki
typgb@,%hté%mh@@ﬁyd QUShY 3. descrl bed (K. Kato et. al. J.
Og. em 1997, 62, 6833-6841) and is outlined |n
schipdR ;5. Conpounds with general formula VI can be
prepared as shown in Schene 2. Conpound I11, which can
be obt@ined by reacting ¢! with 2, 2-di meth kypropane
in B@ enge of an Sche Acid, can be dto
S

t he o>&|ic acilebsé)l esci,st ruct urlal | m | ar
N USkDg pEENTSSY er NEW§anadt2" or'Npyr di ni um
chl or och~dmat 2¥c. ( Jon etﬁl—’J Am

So&0 9 71, 3994ap 1y | dat¥®ns “pr gani c
chem,str d)\merl can Chgni c¥ @W@ecre , V\a4sh| Nt @ﬁc D. C
, 1990) t8A°corrpound | V. Rea@’i‘cl on of pri marqur

secondary @mne of the forjil a NHRSR6, and onp und IV
usi ng no et.al. Pharm Bul

22, 1857)| PyB (J I\/ar In,e T DQLL,c' :
!iﬂ%i ! N1 7

Tety ahedron, 99MepH 32 c'o‘u’pﬂ°l° gn@ns can
afford V. Depr of conpound an . %AS _

performed by eat\q ng wt hs 800/’@ aH acetic adid (dep

G een and P. M Wit s, (1991), ot ective Groups in

Organi ¢ Synt heS| s,A, WIlgy-Intersci e publ i cgti on)-

or with thydrous HA  ( [o obtain ¢ wng{ he
t

gener & f la V tely, conpo i the
ge'Fler 6nnjﬂﬂa_ #ﬁ&ﬁﬁq]/ %e o e’pa‘?z iNtype

coupl i ngz as shown 4 sche 3 Vki
2=tgdoaderd®i ne 6 can b ared in four ste Oom
gudfE6¥rie 2 fol | onigudd t OhEure Horocedur es f “oH

Robins et.al. Can. J. Chem 0(313981 59, 2601 2607°HJ
F. Cerster et.al. O g.wuSynthesis, L 242" 243" V. Nair
at. al., J. Og. Chem, (1988), 53, 3051- 3057)

PaI | adi um nmedi at ed Suzukl coupling of 6 w
2-ladsdenpeing b6y bepiprared in fe sispy Hom EBNEROA ifcdloye%lﬁeww

probddaRe '0191‘3J Qiobﬁl*a %ﬁzﬁ @ﬁm th@%ﬁ' @l@sf)' 56b6ERIROUNES C¥fsebet al. Org.
-general fornmul a (A Suzuki ,

Synthesis, ---242-243; V. Na1r at. al., T 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

TBDMS ethers prior to Suzuki coupling.
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Acc. Chem Res) (1982), 15, 178). If necessary, 2', 3',
5' hydroxyls on 6 can be protected as TBDVS et hers

WeioensB® Suzuki coupl i ng. Conpounds with the gerEUSA004/002304

" formul'a VII'l" can be either comercially avail able or
prepared followi ng the steps shown in scheme 4. Schene

4 dr azi i.nation .Con n of 1,3-diketo .

com SR dor 2 HE BRI S R s Fofam o vailable o
prepfitpd elovaieRhSQbpsaRbwE Mclinkes. pyr azol es with the

general formula X (R H Wley et. al.Og.Synthsis,

Col I . VoSchéngé463), 351. These pyrazol es can be

N-al kyl ated with various al kyl halides to give

conpounds of the fornmula Xl which on iogdination give

4-iodo rivetives pydrazihe gener 3 mul a VEI (R

Hut t el t .all] Jus m (1955), 593,

200) p-5- pPY¥REzol es with the ge al formul axXVv canbe

prepared f ol I owi ng the steps outlined in the schene 5.

Schene 5 H¥drazi neCondensati on ofR41 3xdi ket o conpounds

of the fornmula XIl with hydrazine ijn an appropriate

sol vent can give pyrazoles wth tthg?]gh@n formul a

XI. These pyrazoles can be N-al kyl gted wth various

al kyl halides to give conpounds of fhe. formla

XTV. AbstractigR' of 5-H with a stron bgde foll owed by

quenchi ng i odi r!@dtr!ﬂ#'% ovi de do derivatives
Wi th * formJJ&.__XsL@F__Effe erger et. al. J.
O g. Chem q44), 49, 4687). 4- o - i1 odopyrazol es

can be trgnsformed into correspongsng boronic acids as
shown in theggschene 6. Transnetal I'atypon wi th n-buli
followed by treatnent with trinmethyl’borate can Schene6
Hydrol ysis give conpounds with the general fornula XV
Congensstion of Hy3ddibéty spmparads pf theifdmnubo O it ydiadisevin tah aprepriate

sot i Blbive s By Bt by Sormp S OF b Sy L vol
IV {196 B3 At Thse pyradoldslagn Mmkylate& Wity vavycs hiafalhalids to give compounds
of the formula XI which on iodination give 4-iodo derivatives with the general formula VIII (R.
Huttel et.al. Justus Liebigs Ann.Chem.(1955), 593, 200).

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

in the scheme 5.

Scheme 5
Hydrazine N Rs
—_— HN _
H R3 Ry
Ry Xl
: N-alkylation
Xl
R3
R:
R N’ Base, lodine ,N\ 3
N\ ————— Ry— _
R4 R4

XV Xiv
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chl oropurine riboside followng literature procedure

(K. Kato et.al., J. Og. Chem (1997), 62, 6833-6841).
WO 20G5/03BDWVS deri vati ve was obtai ned by treati nBCBURLMIN002304

TBDMSCl and imdazole in DVF. Lithiation with LTMP

foll owed by quenching with tri n-butyltin chloride

ve exclusively 2-stannyl. degivati AT

SR MO e e R Y i
sobD@hzhh fife Pfrazbldsihith thdpefetyIfordulaQd PhHe a9t Roledtap bEN @NGRted with

of Pd(PPh3)4 and Cul resulted in 11(K. Kato et.al., J .
vagpys allgph Bt ocE 1087y 901@2}"1%5@ Hegfgumyla S(Bépﬂﬁréfélﬂ‘ sﬁ 5§k with a strong
bagd x*oM&wamtqlaénc@nugzv'im%dimn BroPRIB 8 o MetiMt8Z@ith general formula XV
Ghédroxyls with 0.5 Mamonium fluoride in nethano

g

ffenberger ¢4 ahdo@rg Chpm. (D A%4687). The et hods used to

pr epar,ex_t: L Sql v ' .

i o opRAZRe e Rinstpinda Y ERlcRRafE Spiik apids s shown

in ¢leerschxanef G Tinhsinptalldten fwothl miwiln fpllovad by seamentavith tiimethyitierdte can
by reference (J. March, Advanced Organic Chem stry;
Reacti on Mecha isnssand Studies (1992), A Wley
I nt ersci ence dﬁf?gations; and J. Tsuji, Palladium

reagents and catal ®sts-1nnovations in organic
synt hesi s, Joﬁ | ey BaseglBO®R)ES, QQQEJL\ % he fina
conpound OFTT" hvenrtt+oerpeont ains si ¢ group, an

acid addition galt Rmy be prepared. Aci dRaddition

salts of the cbmyounds are prepaff®¥8 nona st andard

manner in a suitable solvent fromthe parent conpound

and an excess of acid, such as hydroch| aydrélysis

hydrobrom c, sulfuric, phosphoric, aceyic, maleic,

succi nic, or nethane sulfonic. The hydrochloric salt

formis especially useful. If the findxgceRpound

contai ns an acidic group, cationi® t s| maybe

prepared. Typically the parent conpou I'sg,t r eat ed

with an excess of an al kaline reaggsfis such as

hydr oxi de, carbonate or al koxi de, contakwling t he
giegpipotnd3twathahd geeral oamula DS/ ISihidh aachyliidtysisléan proaile babflic acids

NH. + are exanpl cations pr i n

wihie? aeteBnforea S0 e &6 Eispres ol RZC0R o 5914 10he.
CONMOYHMS1atieHRink nn%ég@aﬁea iR khréMtbpsGrdnP R cBhinfeltidlBYavailable 6-
al so be accept abl e. MPLES Three di fferent aqueous

chigrenugae sbesidedfollovms Jtesure oraseduat (Forirtawetiab, liSsg Ghemi (E97), 62,
63X Ofi . - :
AT PO AR o ALY, PR e
DR akittsaionithd/ TMRfaflosed hyomenching vethdri o ibjityiterabloride gave exclusively
2-83nt { &e(r:i%!itli e IBI Allnre}lg)nél)r/]stiSQn -%rorpr)%notl ng'% ZJSm%y?alsdsenc;é%ngll Stille coupling of

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’

nolysis )
ee In an appropriate

y—
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(a) An agqueous pharmaceutical conposition consisting
of 200 micrograms/nL of CVT-3146 in 0.5 (w V)

WO mes/hgastor oni ¢ acid buffered with sodi um bi car@usaoes/4a3o4

a pH of 9.3. (b) An aqueous pharmaceutical conposition
i ncluding 200 m crograns/ nL of CVT-3146, 0.1% (w V)
nmet hyl boroni ¢ acid, 50 mM sodi um bi carbonat e buffer
adjusted to pH 9.3 with the addition of 0.55 % (w V)
NaCl to make an isotonic pharmaceutical conposition.
Exanpl e 8 enif"6Y%d a phar maceutical conposition

conS|st|ng f an agueous conposi t pon of 100

m crogra -3146 in 15% ( ropyl ene gl ycol
and 100 Qb S hate buffer at pH 7w ?h 0. 19F£DTA. The
fornulatro st 'gg type | 2

per vial. GRClJND ()
an init ,_ ?hq%ﬁf

and offsea of oﬂ ion, is > 100 9 0l Conpig
adenosi ne (Ado) in increasing coronary bIoo
velocity (CBFVl i n awake dogs. The purpose

¥s vi al rrf_

open | abel s to determne t magni
duration of ct Zof MWVT-3146 (10 < CBRe N
humans. PES Pat i @S under goi g A @ | nically,

i ndi cat edeRLOKRAT Y\ cat het er | za@#&) h'no npgge than a
70% st enosi S i n iV nary arfery~gnd\no more than a
50% st enosil® of tFﬁEBQIISudy vessel Nad TBfy St er mi ned
by Doppler flow wire. Study subject wereyEaws ect ed

after measuri ng base
intraco '
Twent y- e

¥ ne and peak CBFv after

-elti on of u of Ado \
ho wer e | ng
the study cri .hzvrnyﬂﬁ pea
ratio of > 2.5n La se—l-oﬂﬂtd'eno& ne rec

rapid (< 10 seC) peri P¥&opious Vool us of ovT-81

Doppl er signalg were st@Bﬂ\@ and i nterpretable ovém-rqt"he
ti me-course of the increase in CBFv in 17 patients.
RESULTS CVT-3 146 caused a rapid increase in CBFv that

hydexyhewith péeM amynos@nt fhuotide i;emcthdml gmtlmms@td xixﬂd Eﬁyhmse 7). The

3146 at of 100 {\ é
rr%ds use? g separ gﬁe €O pé)mb%sg(g ig 1% gislté n ar n?t mge oq‘Ot osE dgscnbed
althv6. A ddttdohalm&8b)ds can b8 foaud indhet fﬁMWlﬁ@b(ﬁirdte énddyte InCluded by reference
(J. March, Advanced Organic Chemistry; Reaction Mechanisms and Studies (1992), A Wiley

Interscience Publications; and J. Tsuji, Palladlum reagents and catalysts-Innovations in organic
synthesis, John Wlley and Sons, 1995)

~ Ifthe final compound of this invention contains a basic group, an acid addition salt may be
prepared. Acid addition salts of the compounds are prepared in a standard manner in a suitable
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",
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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Ado (3.2 + 0.5). The duration of CBFv augnentation (>
2-fold increase in CBFv) was dosedependent; at 300 ng

WO tdvs/osasrat i on was 4.0 + 4.9 minutes and at 50BCTYSHWAE002304

6.9 + 7.6 mnutes. At 500 ng (n=3) the maxi mal

increase in heart rate (HR) was 18.7 + 4.0 and the

maxi mal decrease in systagly d pressure (BP) was

8.7 + 7.6. Adverse event ;ﬁ){‘ﬁg?}%\%ere i nfrequent and

[ nCI Tidexddifferasteguedub pdnnagntich @ Viiexida ddimplatingSeersveded in the
q ﬁ{] self-limted. No AEs were noted in the 3

}baé?ﬁeés “eceiving the 500 ny dose. CONCLUSION: In

hunem&mpeaK - F)fe@ lab ot 1ghafrYakedied Be ot p¥siods|S) anll $b) below.

conparable to v following | C Ado without nmajor

Prasapegadcal poranasitieps (aransy (blppere Frepcaly Sfjed @tmﬁ)gané glaprovials.
dur a(tcl on Qfa %E:Juﬁg[}amﬂge\ﬁ%a? @orﬁﬂcﬁﬂfon?f)rﬁsltlhgoﬁﬂgo ﬁ Ts/mL of
phar ogica

adn1n|strat|on a use maco
C¥{rd 46 im@y&w:v) methpiporaicdiidlbuffercd with @q!dimmbgbrbgnatwﬁ 9.3.

g of ‘ot Pafui it RS PR R e R B RBR Pty o
CHTRBE10. 19U w$ﬁléﬁxylbafbnh&cﬂldm nsdodivadbisdiborae lﬁfféﬁzﬁiﬁus\bﬁ to pH

o B G AR 33 P 71 %ch Bl e to ] LipoSion.
cat heXagiplez®drh§ByeMatphaicdmica cbllﬂa&nﬁm%gl{gls‘i /gepﬂ Squbdus
any coronary artery and no nore than a 50% stenosis of

cqmpposigipg gf/1 Wéggagran&dnleﬁw Héb i }ﬁ‘Vn &6 v bropdens| gbicok and 00 mM
pleﬁl%te b%?fé{jé{ dﬁ-lggaﬁﬁ %B‘g\e/ﬁlg}'ﬁe ll"ﬁ‘é; fo%gulgf‘lc;ne\{'asméd% (ﬂ%)l glass vials

basel I ne ter an intracoronary
atﬁnpboenwﬂ of 18 ng of Ado. 36 subjects were |dent|f| ed
as neeting the study criteria of having a peak to
baseline CBFv ration of > 2.5 in response to

Adenosi ne, CVT-3 146 wasEXANIPLEtlered to the study

sy bﬂéﬁpgﬁ%bgygﬁ% 1%8( e%)? afstg g% 111[]1}8&11 %qeiﬁgt%dof 3Irrr1]mutes with a
raﬁfdfo%%t bNEHERBoftiSN i COMROMREe YAt FBAIMHBEnOYAdo) in increasing
nmoni toring coronary flow velocity. O her coronary

cqsenapnileed Bow MeleciydCBF won iaweleaddgs. nBiepsadsthefhis opert labed sigdy
wid tﬁ%@te%ﬁéﬁﬁér Hh%%ﬁd Rﬂﬁ%ﬁe&%ﬁ&t‘é’?g%rﬁﬁé Qroescbo %) on CBFv in
or Ale the tine t &8 Phe

er to evalu 0S€ respons
hymgegsi t ude of the dose response and the duratlon of t he

dos A verse event.s. wer.e al so noni tor, |
Cor MEFBRRE Gty frbie e i el fudufrotirap Sheiiarion viu
ncﬁ:lﬁbtérthdihra 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. sﬁbject were selected after
measuring baseline and peak CBFv after an intracoronary (IC) injection of 18 pg of Ado.

Twenty-three patients, who were identified as meeting the study criteria of having a peak to

- baseline CBFv ratio of > 2.5 in response to Adenosine, received a rapid (< 10 sec) peripheral

IV bolus of CVT-3146; Doppler signals were stable and interpretable over the time-course of
the increase in CBFv in 17 patients. .

RESULTS CVT-3146 caused a rapid increase in CBFv that was near peak by 30 to 40
seconds post onset of bolus. CVT-3146 at doses of 100 pg (n=3), 300 pg (n=4), and 500 pg
(n=2) induced a peak to baseline ratio of 3.2 + 0.6 (mean + SD), similar to that obtained by IC
Ado (3.2 +0.5). The duration of CBFv augmentation (> 2-fold increase in CBFv) was dose
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descendi ng coronary artery (LAD) or left circunflex
coronary artery (LCx). The velocity neasurenents were

WO t@i®se3ly foll owi ng standard heart cat het eri zBtT/082004/002304

~techniques and inserting a 0.014 inch Doppler- tipped
Fl owire into the LAD or LCx vessel and thereafter
flow velocity. In additio

d?Péﬁ%tag ﬁéﬁ% ﬁ%gw%ﬂwcaﬂh‘* SGHABE a@dﬁéa@mge\mﬁ % fginutes.

At800 8 B3¢ aﬁtnhdsmﬂm;hcyeasé}ﬁ%@{ fate (3@{1 4588 7 ) £fltBe maximal
(n=36) were evaluated. O were femal e and

d%méer ia syselic blodgiressyre é%P)a’geé 8\@7 63 Agivareleentsy AEsipsel
1n{ﬁﬁ§l§tt2a41dzgclbﬂ%ﬁrn§l%se§ gld ﬂéﬁ&acﬁg tﬁéslpjw%f‘et 11&3%%' Q?thﬁﬁ'ted No

AD vessel ects was ‘nonitore
AECwereawted|in tk 3patiert§ ecetlwng\ﬁus Song ﬂmeed The foI | owi ng

d 3146 '
s ngr2 CRUsE gt estf el WRBae ot I B ks ©
cc(rﬁp?&?a))le té4 @mFﬁlﬁ‘Gl%wméIlDA(i@wﬁhout Tafr Shangys ih @Rkdr HR @&/BP. This

eported |n Fi gures 1- he plot of Figure 1 shows
a&eﬂ § megpitudesandaluration @‘é%fg'é 5%V§ksefvwv§iwtb9mﬁ ﬁdrawum@ make

C¥3-3194a @&ﬁﬁ%h%a@&gg&ﬁ S agdnt AL ﬁ@Hca?cﬁ@llﬁ)erﬁilé’rphﬁaémgp on
adm ni stration of |eéss than about "100 ng of 146.

O her test results and concl usions include: The peak

fl ow was reached by abou MPEES nds with all doses;

At does above about 100 ?rag)& peaﬁ effects were

equi Tad @qatnpteos a&udgpeaﬁbenmisuo rdeteanine thie sdrge efiddsages o@{m&h the

Ier rse event
selafivd RRAEPRE Benlie ot LA <Eh Bt nafisleread Bt SRee B doronary
va4bdilabgy. o Coronary blood flow velocity > 2 5- foI d
above baseline was. naintained for 2.8 m nutes.
Maxi TS udy dncdided ptignts gadereqing eclinicglly mdisaiey ceyepary gathetenzatlon

wAk 4 nofe (RN R4 %ﬁ&fs iH @8 Qebnafy AMex/ T4 AREL AT L 50")@ stenosns of

systolic occurs about 1 m nute af

the gay{lygesse théeBﬁ’a feteravined 3 doppleviilews wirei SwBPsybi@t Wsre elected
mgsuﬂﬁg He[s%ln?eba%wbea]k CBFv after an intracoronary (IC) injection of 18 pug of Ado.

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

Overall, 36 human subjects (n=36) were evaluated. Of the 36, 18 were female and 18
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m nute after dosing. Exanple 3 This Exanple is a study
perfornmed to evaluate (1) the maxi numtol erated dose

WO 2f05/08%2879 3146 and (2) the pharmacoki netic pr ob@T/eSmhH4/002304

CVT-3146 in healthy volunteers, after a single IV
bol us dose. Methods The study was perforned using

[ -sl x heal th on- Ki n | e j ect sbet
b B b L b s T A2 e sy e 6
subdcgidvaluBedidiye 0B ivgdsel e 1 Sibljedys WiiSndd@biea) 4ie ehel ITVE8&EOf 5

1, single center, double-blind, random zed, o

sybiesiserS cenmitPisEy dhe follpwung dotss (&) 9EENATI146 thtecgivsmieifhe subjects in
ARt i wasad Q= 46 L _' 1

b g o0 ol T0rERD: Sl -3 300 (noof sHF e

adni Riestwsly aebulis ara reppiedio | Figirds 266. sBreqiet 9 FignrealsshewslihagCV T-

es of O. 0.3, 1.3, 10, 20 and. 30 kg.. Subj ects

PRI 5t el Eos DT amBis FuloRis 10 e ARl el bk
vé16&1y upbREERMRIratidn@A I hhn MduPRY0 12 TP 4600 théd YesBresults and

subjects received CVT-3146 or placebo standing, then

crhsiopyrludeeat ment on Day 4 standing. Assessnents
Pat | enj %%?EM( Ww?sgl%cth% g}g %q%?t %C%%Oﬁldg%&'it\l} ia][I gi)seg;i gns

S
| abor at oryassessmen and ecti

and adverfeloevsbotSabolPhHI0NRCHsk BEFédtLSere Blnasdidht ©0al8AlBSlenosine
were dra duyri n% supi ne phase (Days 1 and 2) at 0, 1,
2, 3, 4, ®miysterg@IC;15 20 30, 45 minutes after dosing

and at 41, 3 24 ) -
dosi ng. &\?ﬁlgl%\iascgg??rga%él tg’ %Fa%& 1 oalj{ral g& %Vreﬁ%;?% El %iefgrted n
excr et i orfthe pibdratachsdypnbigiss;:  The study eval uated the

rel atig)ns?\r}i4 Oof. changes in heart rate to dose in both

st andi ng"an é‘%‘pi ne positions and plasma concentration

in the supi&eCceRhblybMdd flow velocity > 2.5-fold above baseline was maintained
' for 2.8 minutes.
© Maximum increase in heart rate (18 + 8 bpm) occurs about 1 minute
after dosing. ‘
© Maximum decrease in systolic BP (20 + 8 mmHg) occurs about 1
minute after dosing.
o Maximum decrease in diastolic BP ‘( 10 + 5 mmHg) occurs about 1

minute after dosing.

Example 3

This Example is a study performed to evaluate (1) the maximum tolerated dose of CVT-
3146 and (2) the pharmacokinetic profile of CVT-3146 in healthy volunteers, after a single IV
bolus dose.
Methods

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

Study design

The study was performed in phase 1, single center, double-blind, randomized, placebo-
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Some of the study results are reported in Figures
8-14. Results Safety In general, adverse events

worafsioezred t he pharmacol ogi ¢ ef fect of CVT- 31R6T/aNzh04/002304

were related to vasodilation or an increase in heart

rate (HR). Overall, adverse events were short-Ilived

and mld to nnderate in severity. There were no
caqirofledy srosenyen gwerdinmdase stify. eRandpmirationpseto 486 B8 sdoraaacebo, in
b&tf ik dn'a s{aml gggbéﬁﬁl’ons(-rabl e 1). Table 1. Adverse

Events | abel e S severe in intensity A

t hr e@VEdriﬁ)@wtlmmmsq@ed asrod®] boha<20 setortds) ihhscetdh@dassd afg.1, 0.3,
gbﬁﬁﬁy % 1-4 mnutes) as theduration of a

zero or ¥ sion. Reliable paraneter estinmates were

obt ﬂu‘bﬁﬂtsfrﬂfelvd@Siﬂ"neBCVI =3306 bi1deabo d?ﬂﬁa@ﬂ%?rﬁﬁ§ tlféh@rossover treatment

nngrlzed n_the follow ng (Tabl e bl e

°‘t§ 0 BaypheRigets KicRiXe @Vﬁa{‘rlé%'t Ié?@bEgt@mm élum crossover
u&ﬁmaﬁoﬁ[%?&%ﬁmdl npar t nent Model Dosel 10 20 30 Tota
N34483 22 (mL/mn) 737 668 841 743 1021 768
Af@@ﬁ?“@lG?) (120) (123) (92.7) (168) Vc (L) 9.84

(2 50) T Bbhifa B gt gl B oot b signs

ar(dlallva)eewsntz 89 6 75.5 (10.6) (10.9) (24.4) a Half-life
2.14 .11%.1t5 4.69 3.00 3.73 (nin) (1.38) (2.14)

(2. 755;53"6’2‘: TFU$S. 05) (2.88) b Half-life 8.93 17.2 50.2

32. 6P1hdmasaaq7p1e% Welld dhwih éuril:{g)sulslﬂel ithie @ags Land( 3t 04)1 2,3,4,5,7, 10,
(4.98) 0) L Half-life 99. 130 132 117 86.4°

(i n? (2§8306? nglgtef)aftfrzigmgg an@ggl d)3-284. 903, l@ngd g’hours after dosing.

Urine was collected for 24 hours for CVT-3146 excretion.

Pharmacodynamics:
e The study evaluated the relationship of changes in heart rate to dose in both
standing and supine positions and plasma concentration in the supine position.
Some of the study results are reported in Figures 8-14.
Results
Safety
In general, adverse events reflected the pharmacologic effect of CVT-3146 and were
related to vasodilation or an increase in heart rate (HR). Overall, adverse events were short-lived
and mild to moderate in severity. There were no serious adverse events. Three events were
assesséd és severé in intensity. (Table 1).' \

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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K21 (1/mn) 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
WO ed5/0823y9 0. 01808 0. 0152 0.0108 0.0141 0. 0148 BCODLER04/002304
(0.00548) (0.00490) (0.00592) (0.00728) (0.000900)
(O 00580) CL = cl earance Vc = central vol une of

i stri.bution, V stn utj on at
dur%tlo{l of Réerf) ordetr hnZusrloa gie(ll:lg neS ara et T es ?tg% \év 1€ o %nglgn g dose of 1-30

pgiled. i Rakericddrs hre so@mbiisdd mﬂﬂmrotwﬁagﬂ(trams 2k =r at e const ant
for transfer fromsecond peripheral to central

corrpartmsnt Results CVT-3 s well-tolerated, with
iﬁ?@%har rracol ogl cal effect S

AE ' s mai nI y repr esentl ng

dose for CVI-3 146
) CVT-31146 does3not reqifire weiZ§ht - adj lBQt ed Total
Ther e3was no ti“rre | ag Bet ween Ias 22

i ng
C&oﬁ‘?& )ratlo E)eéhanges \d cha s in )S?;\rt r toé‘ The 768

77 T (168)
Ve Qat' onshign, 33% 65‘”1‘?% 1 nd € or ‘57 13.8
concentration was a ately desc &4.59) (.67)

&t gyoi dal Earaxzsnzpdelgoo E?QEBDTDHGI 411(3yT 35 46 i sgge novel 755
sel ective A2A adenosine receptor agonied bei ng.s) (24.4)
cdeifgifecoped as 2d4 phar maddl ogi ¢ Stifessor 45%r radBehucl i dé73
(mpbcar di al p€rPusi on @ilgi ng. CPPevi odéP% it H&89been (2-88)

Bs*ﬁ!f\hﬁ that CJf3-3146 ses cafdnary ya%odil aH(bn 27.2

Vﬂ& ut signt g)cantly(l-g%if ectléézl)elthe( t al p(g pheraéég)

tance op, enal Bd flo 0 \NB? dogs. LE goa575)
3 hiin St udy,4@s to é%erm n d 8érent lodbas 0258
effects of Qylssy3146 @2pl ood(of_:, 5§)W VRIQe LY [oR4MAri OYBalo)
Keasouhigr bed®i1sodhe efdeest of @8 - 3Dbdb4iwas S)tomdal ed ami43
the bl ood fi{oows4g)el ociong4odn | éfopsoe) r c0.af7RBX  c®IodIaY v (0.00580)
Clar ¢l@ragce (LCX), brain arterial vascul ature (BA),
V°f=6?“@31“i°fb"f'be°é‘i*st"é‘r‘ FA) and pul nonary

Vs = volume of distribution at stéady ‘state
Kj = 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
effects as an adenosine A4 receptor agonist.

e Mean tolerable dose for CVT-3146 was 10 ng/kg standing and 20 pg/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.

e 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 A4 adenosine receptor agonist being developed as a
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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artery (PA) of conparable dianmeter in the anesthetized
dog. CVT3146 (1.0 ng/kg) was adm nistered as an
woieisroazsemous bol us, transiently enhanced bl oo#CTiUS2V04/002304
“which was site specific. The effects of CVT -3146 were
quantified as the average peak bl ood fl ow vel ocity

PV) . usi ng i ntravascul ar. Doppl e ra ucer ti.ppe
o GrBRER it oF 0 e Ao 2ugks i iR 9t B dotas
deREB TS et (f&B) tiAVBffE: 1P OV TTONUE 65 Bdod ARV vERGIHERSAH0E vAscular
0.2, 1.4 +0.1, 1.2 0.1, and 1.1 0.01 fold in the

beESCX BA, FA and PA, respectively manifesting a
Si t %??Ff@&‘ %Y?Wn k1 @6 @Q! st&’cfxed-&?%?# Eé\ﬂg’& v(:lfobi%“{n%fjc Eilcumflex

The effect o on bl ood flow velocity was
comemarﬂeas(wﬁ(g,, braia aatnlaﬁu gasaulp@eﬂ«(ﬁm foedimnbt amtgry (86.) sekbpudmeonary
d| S F5561 h m..nu d hl
(%A@ f ara%\l/{c,asarréest%r olg lﬁ’\aeta?‘ngsthetltz‘hdt (?o% C{/q'?f@ra(z?]) g;g@(r%? %gs
adm’imﬁte;aS as ammtrRe(ldLG; Hopu3) traaﬂtdnmeﬂmaase blond BB’w(vG}ﬁcmmslg;)te

Spf':%ﬁ%oﬁaegﬁ'ftg rc'ti,ﬁ ts‘??d% guwggsfﬁ?ﬁt t g‘f%r%gg i%alﬁ%ﬂm fgfm yelocity

(AP® a&hé mata@zeulimop@&& QRRsENceY Ased cathbe £ HelX aP{HER)nd Btemic
present study was carried out to determ ne whether

artexjat biood pgessyie §BR)evare 9lso momtosefenosi ne recept or agoni st
APRHRES s TPbRoexCl 6 ftji 2P0 10 1( P+ %?T%l‘agn 2O LTK, g&) FA and

was given as a rapid’i. e rats an
PAmeaaptctwab'ena(nH@tma radltbb@t@@bypméscsderr@f LBIX)»B@P@A»A (figure 16).

The ? c(:)tI olf ;%q’& %%?ri‘gl g%fl‘(%% %e Pc1§/ewas &fécgrg gés 3 elg’(l::)hl?g %Peaﬁex} less:
thmc aiedissipu@iag ld@ahzeasxemrmteBHnanaaheésBloon&ll%lty was
dependent i ncr.

caused do e i HR (Figure_ 17
AR e A | AR iageast MR L GPrarpad Pé ru%%él) 2gpmHg). In
cofdlilsiéd, b btﬁ RS MEBh AT P P186 isahbdoeen@ %ﬁér?ﬁ&ﬂmg’ Vasdailator that

ZMp41385 (30 mg/ kg , N=5), an A A receptor antagoni st,

is highlyrsalaeting fotiBe gerenasn¥aschlpuBP ( CVT- 3146: 14+3% ZM ||
% and the increase in HR (CVT: 27+3% ZM 18+3%
caused by CVT-3146. Pretreatment with metoprol ol (MET,
1 ng/ kg, n=5), a beta-bl oEmpleéttenuat ed the increase

ry paBRE O B4 SR AR i B D3 e 51 B e
adbosiertdapiot agnn(sHEx;ses’L@zrr@fhb@;cummﬁx) a gangl [ on| c

bl OC 1@0 ' ﬁggtg%% Wgﬁ(gs i’jvlasa glx\glsas %rraexylg ebolus to awake r;tg (z)i/nd 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
SP. CVT-3146 caused a dose-dependent incréase 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 ng/kg , N=5), an AzA.rec'eptor antagonist, attenuated the decrease in BP
(CVT-3146: 14+3%, ZM: ljl' %) 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,
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

41



10

15

20

25

30

BP was further reduced (CVT: -11+2% HEX -495% .
CVT-3146 (10 ng/ kg, n=6) alsosignificantly (p<0.05)
woizeyesasied pl asma norepi nephrine (control: 14®€TMjS2004/002304
" CVT-3146 269+22 ’ng/ m ) and epi nephrine (control
:25:f:5, CVT:100:f:20 ng/m) levels. The separation of

o B R A5 Y ErbFB FIS MIR R 898 20002

ng/@rﬂy&ﬁﬁpbﬁépm (SHAB1:2 Sf:5,TTED BRIt gah]) tvels. dﬂférse@ﬁzﬁloh Rf HR
suggesting that CVT- 3146, via activation XA A
ang BB &HECT by desy i RhapRAcaEEIC iR PR ArosTdet pdence that
tacﬁ Rl %&éwygwﬁs BYdeBRde R MR RcBaBhR BIBG: ?%é%ghg%that CVT-
ress nyocardi al perfusion inmaging (M
31@memtxmlo(m)° Apsregepiwsh maygaept digect eterhlriarwe)f the fympathetic
excel lent diagnostic and prognostic value and proven
nervo?Sstys‘tg!;ll—lovvever side effects are common and AV nodal
bl ock and severe flushing are poorly tol erated. Agents
such as '‘CVT- 3146 sel ecti :ﬁ%l é‘ zc?t‘ upon the A2A
adenosi ne receptor and avoi*IPs§? mul ati on of ot her
I eC eRdrMhcoioti YRESSMAT T Ry 6oy E%ﬁ[ﬁn 1ﬁ1ug21hg VB b adenosine (A)
reactions. To determne_the ability of CVI-3 146 to
is pyvelitaccertedicouaue. with ereHng dlaalapsa%@@rpa?@oywo@h@@ﬂd PIRFEN
sa%%. ﬁb‘\pé\%f: Rl CABtIED comm¥R FRNAV 8444 vieeR bR seu&g ﬁﬁ%ﬁx%t are poorly
t and CVT-3 146 stress/rest MPI, wth
tolerated. Agenissuch astQMT-8546 ®lertprelyvct wam throA 24 ademlosme receptor and

aw? 8 tlrgbrlllt %ﬂ (%?ogheé E—;-)c}(pt é@]:l“@% S%ﬂ‘lé ryvefﬁl{ A(u%ﬁ&%v%ge %eg@%%s

( N=T3 Y¢teintifie thel AbilitysdfENEH3 BiS taprotlﬁl:etmfom&ylhgpmeknmtaedi yccurately

detegh i S e o och p Q6B R0 s Ayery B PO QLA VT 3146

strés9rdst MPISRECD. 04981085 s Y&t EenlRidied! FHoy MIVAS @6&8 th 12 patlents and
interm xed with confrol studies (normal and fixed-o

magy had priox revamlﬁﬂﬁ@taﬂﬂﬁéﬁgdnﬁy%tw =28HsEeY 31 46 [490 ancg (n—l 8),
506’ lrrlcggx?‘q %@'a 1nl1's?ér9c9:%saan:k\/ ggﬁg mgdlm%sglém@d%wa'sgl%'ﬂ%@h and

anafysi s was a so perforned using 4
th@ddrq-%nnratiwphdrrmeeugeq@ deestamibr @@ gsrofoamut(ns B sIPECT images
or,med

: wereau efogxg Iyté)gélée%g%mgtsmg)éen&z vgfth %ntrglgsgléﬁ% fjand%(ed -only defects),

andl tkpreRE O tHree sheéreerimeblindbdfashien ohirgf aemfegﬁsm mksieh g5
SRS AL e I SRS S b ML SR
reddMbs, %Jeﬁﬁse;x%sgﬂtel?retd?roﬁ WS })erﬁﬁﬁlecﬂﬂﬂﬁhéﬂ Blite¥€ sdiid-s corhparison

anal ysis (A=13
of A and CVT-3146 images undertaken to determme relative differences, using 5 regions per

study.

The summed scores following stress were similar, both with visual (A=13.9+1.5,
CVT-3146=13.2+1.3; p=n.s.) and quantitative methods of analysis (A=13.7%1.5, CVT -
3146=13.6£1.6; p=n.s.). Similarly, comparisons between the summed rest and summed
difference scores were identical. The direct comparison also revealed no differences in
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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3146=13. 61.6; p=n.s.). Simlarly, conparisons between
the sumed rest and summed di fference scores were

woidenisezal . The direct conparison al so reveal @¢TN$2004/002304

differences in ischem a detection, with a regiona
concordance for ischem a extent and severity of 86.3%
bAﬁﬂQn%%dﬂ%haB§§Hﬁﬁthe|y No dose-dependent effect of
3146 on ischem a detection was noted. A concl usion
of the study is that CVT-3146, adm nistered by a
| ogistically sinple bququrﬁecglon provi des a
simlar ability to detect and’quantlfy myocar di a
| SCIOaM-B146ii¢ HseHEGTNPA adenosind Rdeptdrtabortist tht brotiue 6dtonary
Exanpl e, 7 CVI-3 146 sel ective A2A adenosin
hyPSB DS PAGTIIELESE e P ACEE 5% BRAFSORYDPE Al oot
subOpRMbi iald1yed WwHIScAGHMEBS VS BhfiGL U hifiRiyleQalbidtdd thk BIfé@Feness of
stinmulati on of receptor subtypes not involved with
CEbP bifaasy phassaplpgie s699s ageRt-s st udy eval uated the
ef f [
agend " UEREED PRt St bR 3ge URLARER ko SheCBrevT
3 156 (@0 b2\t 19),t 500 nebg $ws! 8Yif adDVisteBA46 arﬁ AOBolus gs gantf8)
st ered. as V bolus, as part
el Re 068 bbosr MR BBl per fusi on - nagi ng
pr otAdeerke effsdisgnERoiifr@ring6 @&E)’Z%); ricludeg dhest dBcdhBrt (33%)

vaeer . . ;
el B HISER SIS 5ot oLl 920 PSR, v,
dyb 64, A8NERZzHak WRR! Hord B @fent flthkSSU00Heg %&8;0(@@%; 44! dand 28%,

i zzi ness were nore frequent in the roup

respgdiyslyhthag ingthei4Q8mice greumdd e, \l/é%yandtlﬁ%fnrqswcw )AWOstridts were
mifl] ﬁ‘agxpodéﬂa?e‘)/@seli dhd f?%g,e& Wi ﬁ%ﬂﬁ%t Hné}@@g ‘V@I%ne\/g%ﬁ&ls AE

noder at e resol ve
ocquirtedowith ¢xaeabatentof ¢ Qﬂgz‘(}me ﬁ):ada@erwlucisreéﬁreddmsmtahzhnom SThand T

o B B B PR TR TE 7 BB Epmrirer e S R

‘ deg\ﬂeé A V®Idck3vab46ted And thafGvede Y SrioisFihghiniasePaak hélaoc%mﬁim@reffects

r.d degree AV bl ock was noted and there were

arf‘s%lPWBu% il -"h%dmﬁfa§°te¢>@é‘krnwéﬁbﬂ§tﬁhmle%wﬁee%eéBg} & min for
dla%tbm\@Pl thdhaglie2 %mfflﬂﬂ' hied I%terﬁﬂksf drh@*efféct Bh @va@ars nﬁﬂlﬁiapéddcsystohc :

ressure (BP), 8 mn for diastolic
BRAﬁhti nP alp belpyi 9 mmHemth eitler doseHR)e. merah@hefgf: ecHR@ﬁsp@Fse was
| o
T RORCRUSL PRtk el PR T e v

3146, @FPeqhafiges dm:aedsem oo tedme (nﬂtéHE %naﬁﬁed rabé\@r‘oagé(]lﬁe beg)6%.
(34 Tg Yeshlis bt %hlg study mélce}{ R;la{] cé{' t3?46 is well-tolerated and has acceptable
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
Absolute Change Relative Change
Heart Rate +21.9+10.4 beats per min ~ +36.7%+21.0%
Systolic BP -5.9+10.7 mmHg -4.1%+7.6%

Diastolic BP -5.4£7.2 mmHg -7.9%+10.5%
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3146, BP changes devi ated <2% from basel i ne but HR
remai ned above baseline by 8.6% The results of this

wo g003dg237ndi cate that CVT-3 146 is wel |l -tol er apeduaznd4/002304
has accept abl e henodynam ¢ effects. M ni nal
di fferences were noted in BP and HR responses between
the 400 neg and 500 neg doses, but AEs were nore
frequently at the higher dose. CVT-3146 appears safe
and well-tolerated for bokusmpR®i ated pharmacol ogi c
stress perfusion inmagin Hermd%nam c Changes

(medh @liﬁtydrrtaw@@lams@ it of @REmS v SO Ry dngeof ADO in
dlﬁgﬁﬁtt vaE@lﬁa@ bé'dzs,ln 9@9{6%0%%@%&3 Rfete dﬂr&wﬁ%@ mZt{ﬁ'rﬁént&O/ I measurements

Systolic BP - asto
oft bllvodzﬂcrmmormae%c@%mmmlce(mm)rhmchlursb §tRi}yandhrenal (RBF)

L N e

Amlar(eo a50nigda) bama:dki@ﬁﬁu(ﬁﬁﬁh&daﬁ:ﬂh GEEG(SBI-FGEt(EﬁQIOB’)BZWﬁ aﬁddﬂi 13 to
coronpary mesenteric (MBF in
1808 erabE DG S RE e b B beds.  and
he Moy RewitE st thEahdiSdelmdh ffatd BRTVT- yﬁ46t19a ¥l M@ar(&oﬂger
to 2.5 ng/ kg) and ADO &10 to 250 caused

lagfjng gpropeny yesodHatpreqeawaref fp £BO ((@sin@tlp@ 902 OBF289yeahpld of the

oSN YT AR RIS Lo

Fi@uﬁf 18 (MéxniisSH, nﬁ'—é}, €Viel Ebtcawmadia Ismad@e incteasetin AF clemokid@y ADO

dj d t dyratiop, f F
el 335 en RN Shsck Sustichiad (kR 8170 085449 fgsas V-
3 ms(hatsl&mr aAﬁm éf?eEDoﬂ@Bk g)s+2 633+49BI0<0%)5, co‘PﬁpaﬁdﬂQMDG) In
Figure 18 % =6), CVT-3 146 caused a snal |
copRiien Sy T-Al {eapa frwa%sekﬁi@e ABHPPEH FeEMary Va%%ié@taétbéfhd%)t CVT-
3 1%\6}1&@4 no/@8 @i%ﬂmm gt OR ren BBo G oW ih qwak@&gél %hesmgﬁﬁ%%f CVT-

as no or alittle effect on

3146 m% u P®1®§1 capdidya fa dactmuyzl@@)myomrd@bmﬁlalsn amagmg
I
T e Py O By ST RN by e

skaf ingh art)thatrmmyl chkxigemmdfdmml\ﬁaanom:wak Be nhadistherdloadthout departmg
3146 mapke it an ideal candi date for

f eat f CVI-
ﬁ?’i@?%hﬁ% P??chpw&ea?lﬁ?"é‘fmperf usi on i magi ng.
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The invention now having been fully described, it wll

be apparent to one of ordinary skill in the art that
worzmy/ogsanges and nodi ficati ons can be nade t hBIEBEUS2004/002304

wi t hout departing fromthe spirit or scope of the

i nvention.What is clainmed is: 1. A pharmaceutica

conaﬁ§{ﬁ%%ﬂnc gprising at |l east one A a receptor

agoni st at teast one liquid carrier, and at |east one

co-solvent. 2. The pharmaceutical conposition of claim

1 erein the A a receptar agonist is selected from

t h\g{hgr odhPReGRGeL G @"”81%89?*-‘ 8 féésfﬂ?é? Xaﬁﬁcepwr agonist, at
leat QRDIIIAL ERAE, ddaek Radt onsco-Ienphar maceut i cal

conposition of claim1l wherein the liquid carrier

conprises water, distilled water, de-ionized water,

sal4 ne, : [ [ f , fop

ey ot PRa ol cRFIRLT AR | MEER the i rekiforagonistis
selested Sroimythe grovp epnsisting oY Frp Dbl COI- 144 cind cotmbinatians thereof.

buffer, propylene glycol, or polyethylene glycol. 5.

The pharnmaceutical conposition of claim4 wherein the

c E-S ol vdamk pha‘lnﬁwuﬁydl b@ﬁpﬁ%itbn?t i:lldi.m ﬁwha_t’\?ﬁ the liquid ﬁmier

armaceuti c conposition of claimb erein . the A a

CORESELY P @@ i sfatsrateiprzeguger Plinesaebuffa PreeEibinafipny thereof

conposition of claim6 wherein the CVT-3 146 is

present in an anmount ranging from about 50

m ¢t ogr divg PRITMeeLubipRd GemPISTioRiof elaigt hivberain theep-goluent comprises
! o . o
mefiTiOnRALRDb i Blor roBi e gk, O A BPRHE LT PO

074% t o about I ca
conmposition of claim7 wherein the liquid carrier is

at Jeast.one buffer. 9. The pharmaceutic conmposi.tion
of b1 ar mre PRt pemey Bp BT RRTRL P T SORRGR o
methylboroakeauid. 8. 5 to about 10. 10. The pharnaceutica

conmposition of claim9 wherein the pHis from about
9.1 to about 9.4.11. The pharmaceutical conposition of

cl 8. m 3 TR @hAiAcdulEal AnFRINGERE claipn SvRGERAlEe RYEEBHtor sbdnist is
The pharnmaceutical conposition of claim®6 wherein the

CVAail4e| vent i s about

7. The pharmaceutical composition of claim 6 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).

8. The pharmaceutical composition of claim 7 wherein the liquid carrier is at least
one buffer.
9. The pharmaceutical composition of claim 8 wherein the pH of the said

composition is from about 8.5 to about 10.

10.  The pharmaceutical composition of claim 9 wherein the pH is from about 9.1

to about 9.4,
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0.5% (w: v) nethyl boronic acid. 13. The pharmaceuti cal

conposition of claim 12 wherein said conposition also
waezopns2ses a buffer to bring the pH of the conpoOBU$20041002304

to about 9.3. 14. The pharmaceuti cal conposition of

claim 3 wherein the CVT-3146 in said conposition is

present in an anount from about 50 to about 150

m ctlogr arhg/pharmag@iticatisemposatroned elain 8 ahersnthoed-salent igfa borate
buf‘ﬁ{gai m 14 wherein the said conposition also conprises

about 0.55% (w:v) sodium chl oride and about 50 nV

sodi um bi carbonate. 16. The pharnaceuti cal comnposition

of aim.4 erein the co-solvent is, propylene. glyco

ondl he ey TBRaRan PRl Eokm b SR ha AT b ohur
0.580@u) dhfioraklondid. 25% (w. v) . 17. The pharnaceuti cal

conposition of claim 16 wherein the propyl ene glycol

is present in an anount from about 8% to about 20%

(W43 . Hhe phitshaPRAEATRESHS s 5 of ERIR 05 hi O s@if c6hBdsMich Also

wherein the liquid carrier includes a buffer to bring
corsprisds Touffso & bringrihe pH af theicaripdsitiomtahout9.5 t o about 8.

19. The pharmaceuti cal conposition of claim 18 wherein

the said conposition further conprises EDTA. 20. The

p har4rac elthe iphaimaceutip soinpesitionfof clan I vileraid the € WT-B s id\sAd

receptor agonist is -3.146 and said CVT-3146 js
CO%Roég‘g’Ht‘S F?fﬁS%B‘rf“ éﬁﬂﬂﬂ?“%&ﬁb%tc?@tm d‘%?”f bgoa‘B’GE&gT L

m crogranms. 21. A nmethod of producing coronary

vasodi |l ati on w thout peripheral vasodilati onconprising
- adn i stldeiphymageusic] gampositipg of lamrkt wherpiaahe said composition also

corﬁﬁﬁ@pacﬂou (95‘5%)f(w§75 ?tjdm?n %hl@x‘ideSa bbokP (\M?lﬁ ﬁi n?@iicgbonate.

nd g dgx
conposition contalns about 10 to about 600 m crograns
of at |east one A2a receptor agonist. 22. The net hod

f i m,21, wh i, he A. ' ' .
o b2 S R PSR SRR b bl

propylatieg@gmelandah¢ propyipesiljcobid presend tantinfdugt fesin Byout $% to about
) (%zl ”3@ 24. The nethod of claim 23 wherein said
SBR%Maceut i cal conposition is

17. The pharmaceutical composition of claim 16 wherein the propylene glycol is

present in an amount from about 8% to about 20% (w:v).

18.  The pharmaceutical composition of claim 17 wherein the liquid carrier

includes a buffer to bring said composition to a pH of from about 6 to about 8.

19.  The pharmaceutical composition of claim 18 wherein the said composition
further comprises EDTA.
20. The pharmacéutical composition of claim 16 wherein the A,, receptor agonist

is CVT-3146 and said CVT-3146 is present in an amount from about 50 to about 150

micrograms.

21. A method of producing coronary vasodilation without peripheral vasodilation
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adm ni stered in about 10 to about 20 seconds. 25. A

met hod of nyocardial perfusion imaging of a human
WaEzwpn3237ng admi ni stering a radionuclide and tINEr/US2004/002304
" conposition of clainse 1 or 5 or 16 either

simul taneously or sequentially to a human wherein the
cor B ieraT Gur iy Aa RTC v SrrBRtared rehRatieB R Tid ng 1o
whérbi@ seid P oditi@tonfAths achhe IOTEidbOﬁi 60D nfitragr@ind of MK A,,

t he qcar di um exam nati on begins within about 1
IECPRIP 8RS t er the radi onuclide and the conposition are

adm ni stered. 27. The nmethod of claim26 wherein the

A2a receptor agonist in said conposition causes at

| ea®t a Themethad@fclaer 2hwberpin theohn rgestotgoniat it COW-3146ch

increase in blood flow being achieved for | ess than

about 5 mnutes. 28. The nethod of claim 25 wherein

t he23A2a Tihe egitodrof algmm23 whéreinsail ghaoepmsicdl compasgtion is
dCNT_SéiW ich CVT-3146 is adm nistered in an anount
AdrBpIsterSS Y Ah8UPS 10 to about 600 mcrogranms in a single

iv bolus. 29. The nethod of claim 28 wherein the

CvT-314 anDunt s fr bout 100 to about 500

mi ogr e mepd Ofﬁ'él w deigpaid pharmposytich 6prapasitionds

adninibreRed 34 BoARPY R abb St 20REMhd400 m crograns. 31. The
nmet hod of claim 28 wherein said conposition is

adm ni stered in about 10 t 30 seconds or | ess.

25. A method of myocardial perfusion imaging of a human comprising
administering a radionuclide and the composition of claims 1 or 5 or 16 either simultaneously
or sequentially to a human wherein the myocardium is examined for areas of insufficient

blood flow following administration of the radionuclide and the composition.

26.  The method of claim 25 wherein the myocardium examination begins within

about 1 minute after the radionuclide and the composition are administered.

27.  The method of claim 26 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.

28.  The method of claim 25 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.

29. The method of claim 28 wherein the CVT-3146 amount is from about 100 to

about 500 micrograms.

30. The method of claim 28 wherein the CVT-3146 amount is about 400

micrograms.
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31.  The method of claim 28 wherein said composition is administered in about 10

to about 30 seconds or less.
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