1 TITLE: N-Pyrazole A2A Receptor Agonists Background O The Invention 22
DEC 2003 Field of Invention This invention includes N pyrazole substituted
2- adenosi ne conpounds that are useful las A2A receptor agonists. The
conpounds of this invention are vasodilating agents that are wuseful as
heart imaging aids that aid in the identification of manmual s, and
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coronary per ch is indicativ coronary artery sease (CAD).
The gonpounds of this invention can also be used as therapeutics for

coronary artery disease as wgj,l. uﬁﬁmpf?gimghﬁgﬁders medi ated by the A2A
receptor. Description of the Krt har macol ogi cal stress is frequently

i nduced wi t h Heldnsfdnventivn di pyridanole in patients with suspected CAD
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Wi th t hasgagiuies facdtondy hevaadibasaas wellusemy dthat disadtd rhediatedby aied,yi t h
new t herapeutic agents. Adenosi ne A2B and A3 receptors are involved in a

mast celdecepégyr anul ati on and, therefore, asthmatics are not give the
non- speci fi c_adenosi ne oni,sts to induce a pharmacol ogi cal stress test.
Addi ¥i onal | y,&éﬂaﬂ %‘fﬂ%&gt‘ﬁ’ful ation of the Al receptor in the atrium and

A-V node wi | |Plfﬂn'i‘iiaéﬂl§c%lcélh§te§s Hs i fdReN® indiiceld wialh ddenesiee AY dippidan{dle Gn
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receptors. Although pharmacological stress was originally introduced as a mean of provoking
20 coronary dilation in patients unable to exercise, several studies have shown that the prognostic
value of 2"'T1 or echocardiographic imaging in patients subjected to pharmacological stress
with adenosine or dipyridamole was equivalent to patients subjected to traditional exercise
stress tests. However, there is a high incidence of drug-related adverse side effects during
pharmacological stress imaging with these drugs such as headache and nausea, that could be
25  improved with new therapeutic agents.
Adenosine Az and A3 receptors are involved in a mast cell degranulation and,
therefore, asthmatics are not give the non-specific adenosine agonists to induce a
pharmacological stress test. Additionally, adenosine stimulation of the A, receptor in the
atrium and A-V node will diminish the S-H interval which can induce AV block (N.C. Gupto
30 et al; J Am Coll. Cardiol; (1992) 19: 248-257). Also, stimulation of the adenosine A
receptor by adenosine may be responsible for the nausea since the A, receptor is found in the
intestinal tract (J. Nicholls et al.; Eur. J. Pharm.(1997) 338(2) 143-150).
Animal data suggests that specific adenosine A;x subtype receptors on coronary
resistance vessels mediate the coronary dilatory responses to adenosine, whereas subtype Azg
35 receptor stimulation relaxes peripheral vessels (note: the latter lowers systemic blood

pressure). R. Marumoto et al.; Chem.Pharm.Bull.(1975) 23(4) 75g.774 disclose pyrazole
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i ncl udes 2-adenosi ne N-pyrazol e conpounds that are useful A2A receptor

agoni sts. to in another aspddiMMARY ORHEINYENEIQNes phar maceuti cal
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In one embodiment, this invention includes 2- adenosine N-pyrazole compounds

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

20 In still another embodiment, this invention is a pharmaceutical composition
comprising one or more compounds of this invention and one or more pharmaceutical

excipients.



conprising one or nore conpounds of this invention and one or nore
pharnaceutlcal excipients. 3 2 2 0 E C 2003 DESCRI PTI ON OF THE FI GURES
Figure 1 Ais a analog record of the intrease in coronary gQrrhgcymnce
caused by Conpound 16 of this invention before and after |nfu3|ons of CPX

and ZM241385; Figure 1Bis a , fgin Figure 1A show ng
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bars indicate neans SEM of single determi nation fromeach of four hearts.
EC50 valafdhi protestieny.) In Eguied Bs thechans reptasemn nufan coSipdunfdingle mhasuranen on60% of

maxi mal rtesglgz ‘%HB’ 3 is a concentration response curve for the A
adenosi 8" Fgé at S#E‘f > nedi at ed negative dronotropic (AV conduction
tinme) and A2/ipgieR ”@Q'&h@&tﬁé%ﬁ’%s%’oﬁ&e%urv& IfBC HRAAE 2BOKARNRY dcoRBA HLdrCe)
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15 Figure 3 is a concentration response curve for the A; adenosine receptor (AdoR)-

mediated negative dromotropic (AV conduction time) and Az, AdoR-mediated vasodialator
(increase coronary conductance) effects of Compound 16 in guinea pig isolated perfused
hearts. Symbols and error bars indicate means = SEM of single determination from each of
four hearts. ECsp value (potency) is the concentration of Compound 16 that causes 50% of

20  maximal response; and
Figure 4 is a plot of the effect of CVT510, an A, adenosine receptor agonist and
Compound 16 of this invention, an A;4 adenosine receptor agonist on atrioventricular (AV)

conduction time in rat isolated perfused hearts.




wherein R = CH20OH, -CONR5R6; R3 is independently selected fromthe group
consisting of Cl1_15 alkyl, halo, N0O2, CF3, CN, OR20, SR20, N(Rz20)2,
S(O) R22, SO2R22 SOZ%@RZO 2, SO2NR20CORP2, SO2NR20CO2R22, 2 2 DEC 2003
SO2NR20CON( RABESCRIP RFEBEGURREND BMBOPIMENEOCON( R20) 2, 20 )2, COR

bogilzR?o’soz%@@@ﬁﬁ%%&%%%ﬁ%%ﬁfwRs, c2 15

al kenyl, C2.15 al kynyl, heterocyclyl, aryl, and heteroaryl, wherein the
al kyl, alkenyl, alkynyl, aryl, heterocyclyl and heteroaryl substituents
are optionally substituted with from1jto 3 substituents independently
selected fromthe group consisting | o,-Nal kyl, NO2, heterocyclyl,
aryl, heteroaryl, CF3, G~ _OR20, S S(O R22, S02R22,

S2N(R20) 2, SO02NR20COR22, S 0CORR22 02 0CON(R20) 2, N(R2()2

NR20COR22, NR20C02R22, NR20 , CO2R , CON(R2(1)2,
CONR20S02R22, NR20S02R2R’ OCONR20S02R22, OC( O) R20,

C(O OCH20OC( O R20, and OCON(R2y2 and where e optionally substituted
heteroaryl, aryl, and hetergeyclyl s, ar e optionally substituted

wi th hal o, NO2, alkyl, CF3, am no, P el - aPk'yI am no, al kyl or aryl

or heteroaryl am de, NCOR22, NR2"SO02R22, C&R20, C02R20, CON(R20)2,
NR20CON(R2) ) 2, OC(O R20 OC( O N(R20) 2, SR20, a( O R22 , SO2R22, SO2N(R2) 2,

CN, or OR20 ; R5 and R6 are each individually selected fromH, and Cl-Cl5

al kyl that is optionally substituted with from1l to 2 substituents

I ndependently selected fromthe group of halo, NO2, 25 heterocyclyl, aryl,
heteroaryl, CF3, CN, OR20, SR20, N(R2()2, S(O R22, S02R22, S02N(R2) 2,
S02NR20C0R22, S02NR26C02R22, S02NR20CON( R2) 2, N(R2) 2 NR20COR22, NR20C02R22,

5 2 2 DEC 200 N X 2, .C02R20, CON(R20)2, CONR20S02R22,

NR20S02R22, %ﬁﬁ%ﬁ%ﬁ 02R22, OC(O) R20, C(0O) OCH2OC( O) R20, and |
OCON( R20) 2 vikress @hdepeiddat]9 REleB@ iirovh fhe psdupt conBBtREHLCOAr alkyl, BALY) NOGNCF,, |
heterocycl yl gubstituent Is o 57]1 onal Ly subs 5 tut ed \%lth gai 0, NP, alzzkyl, |
CF3, am &, OROn SR kyN&RN RoS(QRA], ISR, $O:NER I, SOLNB COBA"af0NRCOR”, |

het er oargd ARPIEoNRINR2 R NitAEoR 2, kLo 22 R o SRR B5O)or™, cor®,
10  CONR™),, CONR¥SO,R¥, NR¥SO,R*, SO,NR*’CO,R*, OCONR¥S0,R?, OC(O)R%,
C(0)OCH,OC(O)R?, and OCON(R™),,-CONR'R®, 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 consisting of halo, alkyl, NO,, heterocyclyl, aryl, heteroaryl, CF3, CN, OR%®,

15 SR®, NER™, SORZ, SORZ SONRY), SO,NR?CORZ, SO,NR¥®CORZ,

SO,NR*CON(R?®),, N(R*™), NR*COR%, NR¥*CO,R*, NR*CON(R*"),, COR?, CO.R®,

CON(R®),, CONR?"SO,R%, NR?SO,R*?, SO.NR?CO,R*, OCONR¥S0,R%, OC(O)R?,

C(0)OCH,0C(O)R?, and OCON(R®®), and wherein the optionally substituted heteroaryl,

aryl, and heterocyclyl substituents are optionally substituted with halo, NO,, alkyl, CF;,

20 amino, mono- or di- alkylamino, alkyl or aryl or heteroaryl amide, NCOR?, NR?’SO,R%,

COR®, CO.R®, CON(R®);, NRP?CON(R™),, OC(O)R?, OC(O)N(R?),, SR?, S(O)RZ,
SO,R%, SO,N(R?®),, CN, or OR? ;

R’ and R® are each individually selected from H, and C;-C;s alkyl that is optionally

substituted with from 1 to 2 substituents independently selected from the group of halo, NO;,

25 heterocyclyl, aryl, heteroaryl, CFs, CN, OR”, SR, N(R?),, S(O)R™, SO,R*, SO,N(R*®,,

SO,NR*COR?%, SO,NR¥*CO,R?, SO;NRPCON(R™);, N(R*), NR*COR%, NR*CO,R%,
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hydrogen, Cl 15 Wl% 4o al kenyl, 152 al kynyl , eterocycly I
and het eMar GONRA ei rC@Ke, al @JzR al K&N(R Dk n(}ONlhrS(DgR aet eNB%‘))SﬂzB and
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substituted with ﬁ?{ %22 @))m @22 (Sgar?n n%)((js)lr:$[)nc39‘-(j2R ﬁ@zﬂéﬁk%,;@rﬁh?ﬂ
al kyl or C&iyd or het eroaryl am de NCOR22, NR20SO02R22, COR20, CO2R20, CON

R20 20 20 { )2,7.N 2 O R20, )2,  SR2 ) R22, S02R22,
SO2N(R20) 2, % ‘%ﬁﬂ%é‘&“ %80% Iiewe,spea 0? }%ﬁgﬁf’gﬂé %rl@@ﬁ()fboépsus eyl S1s
Py OgeT G ALyt Bk BB 2 il Mo SHBROEY Bl S
and het erhemrqdyclshbmﬂl huerdasylas@snptnmnaﬂel ypsorabllyi bubsachted tvith rdoml 1t @ 3

substi tuent s i ndep ndent sel e ted fromthe grog@cony sti ng of hal o, NO2,
het er ocy &t lme&FSy‘F‘ epepdgntly s5ley 'ie fropthe groupytie phet arybhesergapyl,

02D ot B2 ROPNRaOCR % > TR0 SO0t SS%“W%( @?Nﬁl‘%ﬁ@‘” °
couRzososmNRz?ﬂmgé NR2ECONRR % Nu%@m@smeozm Q)IR%(DN(R"O)Q,

O OCH2 oWh pt | bstit
ﬁfat Zar oar 0%26% )hgﬁﬂzzhet%ﬁ(f)gcycl 9@2% ubs E&&&%’%ﬁfs C&MRioonaR%/zyssd‘gBjoSbwﬁ%d

or ndter o3 W’Cﬁ . QR S ORI LB g AR B

NR2 0 CON( R&))eﬂ:m e&hQtdaally %@Md%t&oa@%@l and Befdidoyc KD 3WSﬁtue§%N(ﬂﬁ%ﬁilﬁy
CN, and OR20, ; R20.is selected fromthe group consisting of H_ Cl_15 al kyl,

C2. 15 al Rubnjitutedavithshalpy NQay alkyh € By geyiag.ymoner g1 di-aalkylpaine; @ék)ghor alepri n
(e 51l 0K, SRR oy oIS o e,
i ndepend@TIOYR™, OC(OIN(R®),, SR, S(O)R%, SO,R%, SO;N(RzO)z, CN, and 0R2°,

20 R% is selected from the group consisting of hydrogen, C,.;5 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 consisting of halo, NO,, heterocycly), aryl,
heteroaryl, CF3, CN, ORY, SR, N(R?®),, S(O)R?, SO,R%, SO,N(R®),, SO,NR*COR?,

25 SO;NR¥CO,R*, SO,NR*CON(RY),, N(R?), NR¥COR?, NR*CO,R*?, NR¥*CON(R™),,
COR™, CO;R, CON(R™, CONR®SO,R?, NR¥SO,R?,  SO,NR*CO,R%
OCONR?SO,R*, OC(O)RY, C(0)OCH,0C(0)R®, and OCON(R?®), and wherein each
optionally substituted heteroaryl, aryl, and heterocyclyl substituent is optionally substituted
with halo, NO,, alkyl, CF3, amino, mono- or di- alkylamino, alkyl or aryl or heteroaryl amide,

30 NCOR*, NR¥SO,RZ, COR¥, CO;R¥®, CONRXM, NR®CONRY), OC(O)RY,
OC(O)N(R**),, SR*®, S(O)R%, SO.R%, SO,N(R?),, CN, and OR? ;

%% is selected from the group consisting of H, C.;5 alkyl, Cz.15 alkenyl, Cs.;5 alkynyl,
heterocyclyl, aryl, and heteroaryl, wherein the alkyl, alkenyl, alkynyl, heterocyclyl, aryl, and
heteroaryl substituents are optionally substituted with from 1 to 3 substituents independently




6 22Dec 2003 selected from halo, alkyl, nmono- or dial kylam no, alkyl or
aryl or heteroaryl amde, CN, OGCl_ 6 alkyl, CF3, aryl, arcl:g epmaryl ;

: .0 alin
R22 is selected fromthe group cQ |sth"|g f Cl.15 al kyl, ) | kenyl ,
C2. 15 alRlpfipd fromyhalardkylemppo- oard}%]?ylaww%é&%@ or 9@4@@5@ k§r¢(--
al kenyl , Yy i |, aryl, and heteroaryl substituents are
R ol I bORKER, |

optional®ly~su m1l to 3 substituents independently sel ected
from hal o, a|R<2§'|is s¢tedted fiom theadrisyy acnsisting adfk@l;s atkydr @i s alkengt, €lqamaikdynglyi de,

CN, OCL. 6 alkyl, CF3, aryl, and hetergaryl: and wherein R2 and R4 are
sel ect edhetaregychhearyl aod heisroards Wherewr they alkyl, al&fmwall‘é)mhahegﬂrww&k » 404 he

005 i RPNk R Soy P SRR ik YRS 1 0 S Midned ipeddinu B
consi st igRcRl ffol halbkalkylomoasydr dislkyiamald, MksLibsiryX ortiebrodryarhide CCNODEC(CF3,

OR20 and N( RZO%T; then R4 is hydrogen and when R4 is selected fromthe
group cardidi Chgaxyl, apddietegeardi angk y| optional |y substituted with halo, CN,

CF3, OR2 d ' : f f_thi
“nvent ] on, - RePOBA 8" e i SO BART el QrSisnd pF E Lok ekl O
CF3, ON,wkdr2f thSBA al DyRgbstinidaRae opEBMIF2abaitutedR?Rh hX2RA) CFy; ORY

CONR7R8, aryl 2631nd_heteroa[yl wherein the alkyl, aryl and het.eroalrdlll
substoi t emdiN(RaDe withghé proaisoythatlean R Uisedlewlied Hrom 8ie growp consistins of Cu e rilleyl

oo e §ravariSngly Sl LR 650 RS B SR e v
C2R20 ofhdadRK R24RectaFoBh ghlip éﬁiﬂistiﬁgt‘gg %ﬂg{lbrgﬁg %gggall%“ﬁﬂisﬁiutﬁn@ith s

optionally substitut (9 vvitthal o, aal.k |, ; R5 and R6 are
i ndepended, N4 32 ORE darfd SRk, ithendk dsli;)ﬂbbgfm-and C1- C1S al kyl including one

tional | substi t h.optj. ary| bst j,t uent i ti opal |
oObstitut e’ vinaHoRiF Compeit QRIS sEaliSh o i3 stsried S M Oe kPR or ¥
Cl_1p al ey, alf; Eﬁoghbg%{,nm, oR¥) srEMaO2r garn??, SHRIET), Cor™) kDLR™, -

al kynyl , aryl,” and eroaryl substituents are optionally substituted with
from 1 tGOBRIRAstiyl Lt beteroduihewhiemin thes elkebt any! fandhetbroaryl osubsttuprs satg ng

f hal o, | h l. 3,. CN 0, d i | h | d
aryl s bssiofebn SSGOgE! WP L o3 RbaLedPeat sRgrd R QoY G
, R8 'Sc&lﬁsﬁﬁ%%@ Hald® rﬂﬁ}lb%e%&!t'ﬂ, €99S N, | ORPPOTSRAY dsegRH @mR@;ﬂ@mlkk%ﬂ,:

R20 is selected from'the roup consisting of H Cl- al’kyl. and aryl,
wher ei n GORYY, COn*horyCONGREY, tnd pach aptionapieteporayl and arylbsubitituensds nptienabiyie

a1 17 artrosipied it Falar ek G230 BHEPR,, SRttt Ropedvdenea g oee ) 1y
group.  the group of H and C;-C;5 alkyl including one optional aryl substituent and each optional aryl
substituent is optionally substituted with halo or CFs; R’ is selected from the group consisting
of Cy.is alkyl, Cy.;5 alkynyl, aryl, and heteroaryl, wherein the alkyl, alkynyl, aryl, and
heteroaryl substituents are optionally substituted with from 1 to 3 substituents independently
25 selected from the group consisting of halo, aryl, heteroaryl, CFs;, CN, OR?, and each optional
heteroaryl and aryl substituent is optionally substituted with halo, alkyl, CF; CN, or OR?; R®
is selected from the group consisting of hydrogen and Ci.;s alkyl; R* is selected from the
group consisting of H, C)4 alky! and aryl, wherein alkyl and aryl substituents are optionally
substituted with one alkyl substituent; and R? is selected from the group consisting of Ci4
30  alkyl and aryl which are each optionally substituted with from 1 to 3 alkyl group.

In another embodiment of the compound of this invention, R? is selected from the
group consisting of Cp.s alkyl, halo, CF;, CN, OR®, COR* , -CONR'R?, aryl and
heteroaryl, wherein the alkyl, aryl and heteroaryl substituents are optionally substituted with
from 1 to 3 substituents independently selected from the group consisting of halo, alkyl, aryl,
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I n anot her enbodi nent of the conpound of this invention, R3 is selected
fromthe group consisting of Cl1_15 al kyl, halo, CF3, CN, EWRZO ,

- CONR7R8, aryl and, hetEFoaryI, wherein’the al kyl . aryl an et eroaryl
subst i t UeFa sCHr ORSPt CORRIT pr SLONER Tt ead vivhericing ¢ashy aptiowals heigroarylt ansh sy

I ndependent | elected,fr e, qr. consk St of @ abk 7 22
EC2003 Sbpstentie Spactly aEs MBAR GalSh LN i BRY: R B Al
het er oarjphiva@llgsdbcted ﬁbﬁﬂ'g,‘dﬁ@g%h ah& CORRIK9N Ry schddsd frdrH tRdgroup Botkadting of
al kyl, CF3 CN, and OR20; R5 and R6 are each individually selected from
hydr ogenCendalkyl, Gyl lapd : heRoarsl, sehereinethef alsyh tamd grch hpteranndi subisigients are

Subst t Rtoedll sibsBie Sy FENL o PR ey el ot L, B8

| ndependgitishing sf BAb Syl heitdahg, OF QUIN, @GR! drd0wRireiidath opfidtlal heteroaryl
het er oar yl ,ISCIIL—% C:I\I,’e%r(\d OR20,” and wherein each optional heteroaryl al<:;1ynd

aryl substd snybstbstituenptis @ptibnatlyssbstiiutedt withvialdy allylo CFal €Yl andrARTNR siad
OR20; R8 is selected fromthe grqQup consistjng of h 8gen gn 15
oyl cetesRors g praub Sani Bie Al B AP &S Conorkr AN BTORy fBeiet Faves 4

al kyl . 1 h S FRntE, ofikdihe conpound of this invention, R3 is
sel ecte P%{g%’?%&‘eﬁheggog%mgonds}?stlﬁngk%f Cl. 10, alkyl, halo, CF3, CN, C02R20,

j - CONR7R8, ar yin yenandthéremtmdithentwif eieecompduad aif khis invention, Rids keleeted froyl the |
substituents are optignally substituted wth fr,em1 t substjtuents
i ndepend&REP oY @ Cﬁmrﬁlhﬁeﬁglpoﬁsc@&@@ﬁfg -chlorﬁﬁflg",’ a&f"lkelrd, 51%3@50,%,
OR20 a ( ; Wela[RYA] h aghh gen
and Cl1- EQ g%%‘l lﬁg@w}’?{lgﬁgc@(ﬁ%o%ﬁﬁﬁgégg%%p%gh%psﬁﬁ%gtﬁfﬁd%fﬁlo a}/%;y?,
aryl , anghbegfuetitoaniddpenduntly eéloctedéroa thel groap yonsissing offidler atkyl,| CELEN, iQREnt s
are optionalql#lﬂs bstiituted with from1l to 2 substituents i epeggﬁ%hy
sel ect edand GAN(Re )y Roapd Boses each indigdually sslectgdyfrom hudrogemand Cr-opiylidy Sorp
and erel ' I I Y ' L ' y
ubst ot PP Bl topm Stk R Y S Rkon HERHoblyt Bherth (PG
hydr ogenamn thefetoatd alibstitient drdoptionaldl atbaiukd owithhfidrodenoaddsibktituealsky| .
In still another enbodi nent of the conmpound of this invention, R3 |

sel ect edinflepardently selactnddrern itk gropmgonsistiog of balg) syl hetergagyl, @Es,CTﬂa\Pﬁ%@é,

C02R20, - R7R8, an . wherein .al kyl an “9%

opti onal gefgﬂ‘o%afb P B&%‘%ﬁ %Ft{e ﬁoa*'yﬁgﬁﬁjl i‘ry% %“ngt@ﬁﬁtsltg ioﬁﬁ(gel}\atﬁg%l?% eg‘g h{}%ﬁﬁ"; aflyR
sel ect edcky N, the QRBUR?GOBAEGE] HBmOhydiased, ardl €Y |s, allTBand"R?® SRcasddfrom
CON(R20)2; R5 and R6 are each individually selected from hydrogen and Cl-6

al kyRo Riydregensasiddaiadkylr om t he group consisting of C1.10 al kyl, aryl, and
heteroaryl, V\'Pnesftl‘?l atm%(ﬁ'le?lcg%hdin?errﬁ/l}f Al %ornpound of this invention, R? is selected from the

group consisting of C.1¢ alkyl, halo, CF3, CN, OR?*, CO,R%, -CONR'R? and aryl; wherein
the alkyl and aryl substituents are opticnally substituted with from 1 to 3 substituents

independently selected from the group consisting of halo, alkyl, CF3, CN, OR* and
25  CON(R>),; R® and R® are each individually selected from hydrogen and Cis alkyl; R is
selected from the group consisting of Ci.10 alkyl, aryl, and heteroaryl, where the alkyl, ary! and
heteroaryl substituents are optionally substituted with from 1 to 2 substituents independently
selected from the group consisting of halo, aryl, heteroaryl, CF3;, CN, OR?*® and wherein each
optional heteroaryl and aryl substituent is optionally substituted with halo, alkyl, CF; CN, and

30  OR: R®is selected from hydrogen and C_;5 alkyl; and R is selected from hydrogen and C4
alkyl.

In one embodiment of the compound of this invention, R' is CH,OH. When R!is

CH;OH, then it is preferred that R? is selected from the group consisting of CO,R®, -

CONR’R® and aryl; wherein the aryl substituent is optionally substituted with from 1 to 3



het eroaryl substituents are optionally substituted with from1l to 2

substituents independently selected fro t he group consi st faﬁgh}ﬁ? o, g
|, het h t

arv1 " subsiepHabie idehendeiny o8 Bty ﬁmrau&%ﬁwﬁvﬁoéfm& o
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from hydrogen and C14 ‘alkyl. In one enbo nt o
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gr oup Cor@Nsimd’lQRaof aﬂWdhﬁGEx%acH@ﬁh&ial&ﬁ'sﬁUsltﬁuéﬂﬂﬁ&itfbnaﬂiﬂ %&klﬁﬁéd with halo,
substituent is optionally substituted with one substituent selected from

aryl, CFRkylNE: SN orRR 3R 1swrlectedhfremdiydigen endiCrarelkyl; snd R issehectedsrom

| t el d
opt 1 onal iR 5 S DR kit o0 oo SRSk s
al kyl1s Eviae grompeopsisfgrfit9,R Yhe ONRIRP san@H2Pthat i \fidR3Y §ub%ﬁh§€&@ﬂhfﬁroﬁm the
group consi sting of CO2R20, - CONR7RS, and aryl that is optionall
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subst i t ut'ed HPEtuents ndependently salgsted from e gionp of baldebitilaligt| GRt ad GRYNRT he
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substituent is tionally substituted with halo, alk
sel ect ed 9ptignal stifutedawith alozalkylk ¢F;; Rinid setectes foet hyﬂregbrf amlnChyalksalgmd and

okylp2 £ b wh h | d
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substituted with one substituent selected from the group of halo, C .3 alkyl, and OR*®; R is

selected from the group consisting of hydrogen, and C).5 alkyl, wherein the alkyl substituent
is optionally substituted with aryl, and wherein each optional aryl substituent is optionally
25  substituted with halo; R®is hydrogen; and R? is selected from hydrogen and C,4 alkyl. Yet
more preferably, when R' is CH,OH, then R? is selected from the group consisting of CO,R?,
-CONR'R®, and aryl that is optionally substituted with one substituent selected from halo, C .
salkyl and OR®®; R’ is selected from the group consisting of hydrogen, and C,.s alkyl, wherein
the alkyl substituent is optionally substituted with aryl, and wherein each optional aryl
30 substituent is optionally substituted with halo; R® is hydrogen; and R” is selected from
hydrogen and C,4 alkyl. Yet more preferably, when R! is CH,O0H, then R’ is selected from
the group consisting of CO;R*, -CONR'R?, and aryl that is optionally substituted with one
substituent selected from halo, C,.; alkyl and OR?"; R’ is selected from the group consisting of
hydrogen, C;; alkyl; R? is hydrogen; and R% is selected from hydrogen and C, 4 alkyl. In this




selected fromthe group consisting of hydrogen, and Cl1_5 al kyl, wherein the
al kyl substituent is optionally substituted with aryl, and wherei n each

optional aryl substituent is optionally®substituted w th hal2dECRE03 s
hydr ogenembaddmeatR i is peaferably Ot and Ry isrmseferabhiaetbyls al kyl . Yet nore

preferably, en I S, CEHROH, #4ihen IS, S t f e l.st i ng
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substi t ugpt Rehessieded M M @rous donsisBn@lofyCORTY, CRIINRIRS, iand seyleahatdisf rom
the group consisting of hydrogen, and Cl1.5 al kyl, wherein the alkyl

sublst it bmtona&y owstiiried wthsfntlmti to B ebsiituents i epcxuiiﬁatlm@p@tpﬁ feose thep gtoMp nal
rob i sasstiagof hilm Chy Sy Fann OR s S SPNREE RDj b ol e Boudl

i s CH2OonsRERg RE 1 heet, Piahd L1, GVHeHAn GRNSIIGA iaRd 91 S@RBARNts are
- CC]\IR?R8,0 andﬁ%ryl yt'ilﬁggt% | ?'gd;fajikgnal I yﬁgubst I tuted vl\ﬂ h ongl substi t uent

sel ect edogtiomailh ablsstinGdd vithl frgmn bl 2cmReetitugnts independsotle geleetednframe tay stoyp
consi sting of. hydrogen, -3 .al kyl ; [ dr.ogen: apd R20 . 2 ted
£ 1 om hy st ok Aaalflk@’% eR fig 0P s a8 3GER Bfibnd ity fuefbeg’ &
prefer ab&%o%gu@g&t%h% thelhfeélﬁylél;bry OFetahy DR N RAnPidietedeibadiydRipen, 43d | S

- CONHEL . e hen it is preferred that R3 is selectfedfrom
t he ¢ ouf;.patisilsaidR*’ds seearp Gom IgOxFEERSandE ds alkyl. ; MoreaprefegablppvhemB| Ty

T SR A R Al e T

sel ected ﬁg&g‘i%&%{!@ mﬁpﬂéfnsi ye) ﬂbsﬁ%&[t@gﬁdbpc%nﬁ? selebtsll frdifl the Btoup |

wherein ? aryl substituents are optionally substituted with
from1 tcorRistingffitaltgrC s.sialiidpEhdend OR’§eRbist stectadofromhihe group consisiissei ng
s opt | BESH ot el 68 Vi DR BEIGKI 66 X Ui tegeB eppignally "
sel ect ed : - ’ oS f dydregen,
and C1° 4o sihed RRACHR, uBRituih stiecit i BB Gt B T P
t he gr oupREdasd eich pgtiodal GHE RABtitueAONRPHRByal lyrsybstititad with habpalkyhdTH:yCN, and
aroup | COREToR, Rysaleihlio fodiomncand,frs alesl 4 KoppuecoRith EBFEIAEEt #om
t he group. cCompsiiSt &4 al | A IRy Spky|
B, & A5 S Hbre eﬁ}g%@gﬁa 11&11{@ @ loNHBN R E\é’kele&’t@@ R thé @rétpk

and aryl stituénts ar y substituted wth one substituent
sel ect edcésisting e QDRH, COMNK R ngndaryhaian is apydnallChsbstioNed varp froandl tedch

optional aryl substituent is optionally substituted wt &al 0, 4@ , 3
CN, ahd serditrentsgindependentlyt %F“*Pﬁdo'%’fﬁ ¢ P c%ﬁu@g_og" hérfk 13 3@,‘%% ?‘g
sel ect ed po ig | bitd B, &t Bl NereitiRdalkyl | s
- CONHEt :ﬁsﬂé gﬁlg‘gttg‘ggmﬁ{r] g‘r% %‘;‘%%p a‘?%*&.*éhg oPhjdrbgdfBid €S bR Sberei R
substituent is optionally substituted with aryl, and wherein each optional aryl substituent is
optionally substituted with halo, alkyl, CF3; R® is selected from hydrogen, and C,; alkyl; and

R? is selected from hydrogen, and C;4 alkyl. Yet more preferably, when R! is -CONHEt, R?

25 is selected from the group consisting of CO,R?®, -CONR'R?, and aryl that is optionally
substituted with one substituent selected from halo, C 1.3 alkyl and OR?: R’ is selected from
the group consisting of hydrogen, and Cy.s alkyl, wherein the alkyl substituent is optionally
substituted with aryl, and wherein each optional aryl substituent is optionally substituted with
halo; R® is hydrogen; and R¥ is selected from hydrogen, and C;4 alkyl. Even more

30  preferably, when R! is -CONHEt, R® is selected from the group consisting of CO,R%, -
CONR7R8, and ary! that is optionally substituted with one substituent selected from halo, C ;.3
alkyl and OR®: R7 is selected from hydrogen, and C\3 alkyl R® is hydrogen; and R” is
selected from hydrogen, and C;4 alkyl.

In more preferred compounds, R! is CH,OH; R? is selected from the group consisting



consi sting of CO2R20, -CONR7R8, and aryl that is optionally substituted
with froml to 2 substituents independently selected from t@ttf E] ?@ﬂ]

consisting of halo, C 1.3 alkyl, CF3 all OR20; R7 is sele g t he
group cofCQsR ﬁgCﬁNmWrang @yl vehett (B¢ afyl aubeyﬂtqenv\he ppiionaily gubstikyted with from

bsti t uent t || bst . wit |
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Even nore preferably, when R is - R3 is selected f e gr oup
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consi sting Ofm%weﬂnr@re rétel¥d emBoGnRAY IR! WhEOBIHEE R a4 kalkcted éroRT the.

substituents are optional I?( substltyt ed with one substituent selected from
-0

t he gr ougroup nenssstmggafdfOiih -CaNR'R®,@nd arginvhapeache agy] wivbpétuentda eptiondlyonal
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preferre RlL 1s CH20H, R3 is selected fromthe group
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tsng st |g'[ 8;{3&5(1:3%2; Idfft i‘ln gge{ny CI)and Cis al%ﬂ\l 3 RZ@?sd plaefgrabl\)lfms%rle%lte ?hey gtoup
consisting of hydrogen and C4 alkyl.
In a most preferred embodiment, the compound of this invention is selected from
ethyl1-{9-[(4S,2R,3R,5R)-3,4-dihydroxy-5-(hydroxymethyljoxolan-2-yl]-6-aminopurin-2-

25 yl}pyrazole-4-carboxylate, (4S,2R,3R,5R)-2-{6-amino-2-[4-(4-chlorophenyl) pyrazolyl]purin-
9-yl}-5-(hydroxymethyl)oxolane-3,4-diol, (4S,2R,3R,5R)-2-{6-amino-2-[4-(4-
methoxyphenyl)pyrazolyl]purin-9-y!}-5-(hydroxymethyl)oxolane-3,4-diol, (45,2R,3R,5R)-2-
{6-amino-2-[4-(4-methylphenyl)pyrazolyl]purin-9-yl}-5-(hydroxymethyl) oxolane-3,4-diol,
(1-{9-[(4S,2R,3R,5R)-3 4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-

30  yl}pyrazol-4-yl)-N-methylcarboxamide, 1-{9-[(4S,2R,3R,5R)-3,4-dihydroxy-5-

(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-yl} pyrazole-4-carboxylic acid, (1-{9-
[(4S,2R,3R,5R)-3,4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-yl} pyrazol-4-
yI)-N,N-dimethylcarboxamide, (1-{9-[(45,2R,3R,5R)-3,4-dihydroxy-5-
(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-yl } pyrazol-4-yl)-N-ethylcarboxamide, 1-{9-



substituted wwth froml to 2 substituents independently sel ez‘gi& fﬁ[ﬁm t he
group consisting of halo, C 1-3 alkyl, CF3 or OR20; R7 is se (Q(} romthe
group consi sting of hydrogen, and d.glalkyl that is optionally

subst i t U#AZRiIIRSBhd4 Phaydsivaetiyd)orp a2 Hi-6pmainepw nd v hipyregolss

hal o, CF . ; ' t | St hyd

and_ L 3 SOl EhiaS T8 AR BRES, Cltpl G Ry RN R Y e
and C1- dardinlspibrin-2 431 tpi &om!y@-mr(eio@dﬂeﬁglﬁahﬂzédﬂlﬁﬁamidé, 81-i{s-[rSedre I3RS ) -

hydr oge Is preferably selected fromthe group consistin

n, R7 f
hydr ogend4=lifey d@cyeﬁ-ﬁmyqx,ynmﬂwlmglmg-qd}-éfa@riawwins%vle}efr@aolfﬁshﬂ‘?ﬁﬁ@- group

Cor o B bR PRSP Rl BB | BRTER R S g ront e
-{9-[( 4%h?&&%é&t)&dﬂ?%@ﬁn@uﬁh;adﬂwﬁ@ﬂhy&l)msamnanmb&etaﬁe,aﬁmnOpur in

-2 yl)pyrazol e- 4-car boxyl ate,

(4S, 2F, 3mames thef@®fani no- 2- [ 4- (4- chl or ophenyl ) pyrazol yl ] puri n-

9-yl - 5- (hydr h L%ﬁoﬁgi ne- 3, 4- di ol 4S, 2R, 3R 5R) - 2- {6- am no- 2-[ 4- (4-
met hoxypheny?f%e;@ill?é’ll ‘f s }%F*@P@V)?%!‘Pﬁéw%ﬁmmw ) oxol ane- 3, 4-di ol ,
(4S, 2R, 3R, SR)“[4lo” or “Halogen” - alone or in combination means all halogens, that is, chloro (CI),
~6- am no- 2- [ 4- (4- et hyl phenyl ) pyrazol yl | puri n-9-yl - 5- (hydr oxynet hyl )

oxol the-fyote dFwbromo (Br), iodo (I).

(1-{9-[(4S, 2R,3P, 5R) 5 3,.4- di hydr oxy-5- ( hydr oxynet hyl ) oxol an- 2-yl ] - 6- ani
in-2 vyl pyrazoléﬁ%ﬁ-ﬁfﬁé?%%%‘? 0'93111( d)é, Y yh)ox yl1-6-am nopur

1-{9-1(4S, 2R, SfpigiRr 8mircdplay ffersXo fire debiyfliseKymet hyl ) oxol an- 2-yl |
-6-atni nopurin-2-yl) pyrazol e-4-carboxylic acid, (I - {9-
[ (4S, 2R, 3R, 5RJARyX--dildngdr ax gerbbiqatjair nzansean hikapoxdotivad radighl) codtasming fpar I n- 2-y

1LY 63 Clggly pietlid 18 13- epar e Ligiase specifically defined). It is a straight chain
(hyd is‘if‘%’egﬁ%lbgﬂa)daiéﬁ'éﬂ% 81 ¥yl odicyPRARBIY ufaight bPbiaRdR afkeyl o Ebrtinfigl boxam
[ (45, 2F, BBnSR) 5, 3ncke Prefsrelblyxyto, évepcinoneymettiaply) b oeamozs pieferdblpit4wmpmost- 2- y

X { o1 ?ﬁ%‘efer@@ﬁ%% 3&%@%%8@ mstholn s RF AR PBTERY) Ryl t-ppiv] gnd the
‘("”1”_ ?gp‘[JE 111% %’R)Q tg%é{ g%)%\%} atfty i uddd(eyeth RPERLNESTRE Birki RN gfiSups
3, 4- di hydksoriyedtinfrhydiately\abetd yitrptexably rydesikyl-gewpsianomonocyche Wigyslic az ol - 4-yl )
ég- [5 4_ g%gé?q% %fl)s nn‘gfor}%l-g,%%rg gi'(e%ga&?z ’3-6E, trﬂlélmgrﬁéeg f)érgrir{g(, gruschzag ‘cyclopropyl,
(o i OLBRe RGeS TER L0 AUy ks b v ol o
used her brafichedtdiltyd growp thitabaigii or is iatepmptedibyiarcycloathyhpdrtiom Teastsighitichain
hal ogens(,)r lgrggéheii ?ﬂky(l: 21!0(\)1{) (i)s zgtt?cznéd at any available point to produce a stable compound.
Examples of this include, but are not limited to, 4-(isopropyl)-cyclohexylethyl or 2-methyl-
25  cyclopropylpentyl. A substituted alkyl is a straight chain alkyl, branched alkyl, or cycloalkyl
group defined previously, independently substituted with 1 to 3 groups or substituents of halo,
hydroxy, alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy,
amino optionally mono- or di-substituted with alkyl, aryl or heteroaryl groups, amidino, urea
optionally substituted with alkyl, aryl, heteroaryl or heterocyclyl groups, aminosulfonyl
30  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




fluoro (F), bronmo (Br), iodo (1). "Hydroxyl" refers to the group -OH
“Thiol™ or "nercapto” refers to the group -SH "Alkyl" - al ohg Deg 20om
conbi nati on means an al kane-derived radiécal containing froml to 20,
pr ef er akpryferably 244, caclmnb@tnnﬁtmat( leasteens, preferablyc hi3) yﬂQIQerf—‘fétﬁ)bl}’ 12, imos

h b hed .l |
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even nore preferabl}/ 2-8, nost 12 2 2 DEC 2003 preferably 2-4, carbon atons
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either contained Within a cycloal kyl portion, with
20 bond. Examples of alkynyl groups include ethynyl propynyl butynyl and the like. A
substituted alkynyl refers to the straight chain alkynyl or branched alkenyl defined previously,
independently substituted with 1 to 3 groups or substituents of halo, hydroxy, alkoxy,
alkylthio, alkylsulfinyl, alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy, amino optionally
mono- or di-substituted with alkyl, aryl or heteroaryl groups, amidino, urea optionally
25 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 attached at any available point to produce a stable
compound.
30 “Alkyl alkenyl” refers to a group -R-CR’=CR’” R™”, where R is lower alkyl, or
substituted lower alkyl, R’, R’”, R™ may independently be hydrogen, halogen, lower alkyl,
substituted lower alkyl, acyl, aryl, substituted aryl, hetaryl, or substituted hetaryl as defined

below.

“Alkyl alkynyl” refers to a groups -RC=CR’ where R is lower alkyl or substituted
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optionally sulﬁstltut ed with alkyl, aryl, heteroaryl or heterocyclyl groups,
ami nosul 4<ingd hegsin eraghly N nono- or N, N-di - substituted with al kyl, aryl or
het ejoaryl gr‘OAJJB o alidngt é%&%}}f? NRIY, Wi ROk o rﬁ?a independently by

het er'oaryl sul fony am no am no, aryl carbonyl am no,

het er oar yydeageno ywerralkel, snbstithtedl lloher ailtyb,chwti abstiniedasyl, Ibm:hrgl pambstituted
produce a stable _ conmpound. "Al kyl al kenyl" refers to a group -R CR =CR"’
R'", whehetaml ‘I‘Ssdq’@ﬁféher&}q(yl or substituted lower alkyl, R, R, R7' nmay
i ndependent | y. %ﬁ@: 4 | \yl;requ 10MBEtittelY! -
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substituted 13 2 2 DEC 2003
20 “Aryl” - alone or in combination means phenyl or naphthyl optionally carbocyclic

fused with a cycloalky! of preferably 5-7, more preferably 5-6, ring members and/or optionally
substituted with 1 to 3 groups or substituents of halo, hydroxy, alkoxy, alkylthio, alkylsulfinyl,
alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy, amino optionally mono- or di-substituted with
alkyl, aryl or heteroaryl groups, amidino, urea optionally substituted with alkyl, aryl,
25 heteroaryl or heterocyclyl groups, aminosulfonyl optionaily N-mono- or N,N-di-substituted
with alkyl, aryl or heteroaryl groups, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, alkylcarbonylamino, arylcarbonylamino, heteroarylcarbonylamino,
or the like.
“Substituted aryl” refers to aryl optionally substituted with one or more functional
30 groups, 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.
“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.,




| ower al kyl, R is hydrogen, |ower alkyl, substituted |ower alkyl, acyl,
aryl, substltut ed aryl, hetaryl, or substltut ed hetaryl ag %j {EW bel ow.
d

| ower

H 3 n | kyl
aIA\kyI)Xy Fihyey ety ng]wiheggll%?gf%h‘gn“f@ﬁ@pm,gﬁﬁwg Ryt one

het er oal {@{.‘e ryl @l C Y.

cycl ohetﬁegr(%-al £l%? éééu stblyétmutse cyalighljg%gér oa%lit:"{n-f Ug&& Wnedﬁlsb%tﬁmre?
denot es m:bsmgtedumh 8%, hab{gehnleive? alRyl, Iveereal koxiys a]lkpmﬁb adely¥dne, ambrmy ammed
| ower al kyl, ﬁryl substituted aryl, aral kyl or substituted, aral kyl as
def i ned 998hayh hydigxyl, arlesrylosy, hateroes! %@e@pﬂa supfdfutedrhetaryl gifro gsio, ttler
al kyl St al kyl, aryl, substituted aryl and the |ike as
defi nsed ereld#ﬁﬁA¢l§ o§<'y denot es groups -QAr, where Ar is an aryl,

substi tut ed affjdterolgl’es aldnylor iRcombiatibh tnitang ahﬁbnﬁrc?alw hrogiiadid Fh@sstﬂﬁﬁhEIEd
herein. "Am no" denotes the group NRR, where R and R may independently by
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am nosul fonyl opti onal |y N-mono- or NN-di-substituted wth alkyl, aryl or
het er oaral$o gtendpd to aickude sxidizady$ areruclaasysItéﬁnyﬂmd’ﬂoayﬂ\ and, N-oxide of a tertiary

het | sul f I k I b l.am I
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| ower al kyl, | ower al koxy, alkylthio; acetyl ene,
hydroxylpyrdlrwll pwmjdzmw pmzmybcthmohhﬂl; anuyrinyl, suidelyﬂt gtindlifmdf q:yylmldmyl‘,ro

cyany tpr;,rlrroollyl So%:ﬁo?)w tﬁlazolyl thienyl, isoxazolyl, oxathiadiazolyl, isothiazolyl, tetrazolyl,
imidazolyl, triazinyl, furanyl, benzofuryl, indolyl and the like. A substituted heteroaryl
contains a substituent attached at an available carbon or nitrogen to produce a stable
compound.
“Heterocyclyl” - alone or in combination means a non-aromatic cycloalkyl group
25  having from 5 to 10 atoms in which from 1 to 3 carbon atoms in the ring are replaced by
heteroatoms of O, S or N, and are optionally benzo fused or fused heteroaryl of 5-6 ring
members and/or are optionally substituted as in the case of cycloalkyl. Heterocycyl is also
intended to include oxidized S or N, such as sulfinyl, sulfonyl and N-oxide of a tertiary ring
nitrogen. The point of attachment is at a carbon or nitrogen atom. Examples of heterocyclyl
30 groups are tetrahydrofuranyl, dihydropyridinyl, piperidinyl, pyrrolidinyl, piperazinyl,
dihydrobenzofuryl, dihydroindolyl, and the like. A substituted hetercyclyl contains a
substituent nitrogen attached at an available carbon or nitrogen to produce a stable compound.
“Substituted heteroaryl” refers to a heterocycle optionally mono or poly substituted
with one or more functional groups, e.g., halogen, lower alkyl, lower alkoxy, alkylthio,
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and the like. "Heterocycle" refers to a saturated, unsaturated, or aromatic
carbocyclic group having a single ri ngls(e. g., norpholino, Z@yFE(dME] or

furyl Ltipl d d rj . 14 .2 2 0 _EC 2003 ht i gyl
o moxar SR, Pasinfle (AR SatboRED | trak, 30] oo Feitry i SRRl oas
one het Ri&oddWTh e@m,mu@&itmed@.e%fyvlﬁigw ée)lah@, s srdlﬂaﬁriddll‘éﬁcﬁ'ﬂe ‘ﬁﬁg.yopt ional |y

be unsubstituted or ~ substitute . é.g., halogen, lower alkyl, |ower
al koxy, al kyl tAwatkyl"areéary taethe greup Ro Ar awhiettoAr iscaw drpikgronp aydi Rois oweraalkyl or

aryl oxy, heteracycle, . hetaryl, substituted hetaryl, nitro, cyano,  thiol,
Sul f am GEOSteAweT T ere; AZ groups'cam, RRRRRLLY BectsubiHityiet T ukpuigd
MONOGY ¢l wfih AL YR hilGgdd, "Bwet 1 afkox§ ORI o Rine alifl§] ARIEE: caoxdl,

bi cyclic aromatic group having 8 to 10 atons, contalhing one of nore;

pr ef er abhydrdxyd, arplp axylqayehetembyole, bubstitated hetemcpclprteiaylabhbstifute] hdimyk hited, ons
I ndependent |y sel ected fr the group 0, S, and N, and optionally

subst i tu‘iyéﬂo’vu"t”ﬁ SE&?‘B“@ a&agil‘f'p@(eor substituents of hal o, hydroxy, alkoxy,

al kyl t hi o, ald Ly, (o], I XY,
am no opti onal %/tajr(}ih)%p ljgt;erﬁéoﬁh%g%l{pt l’i}%ﬂglgt Vwﬁé}% Pgefi)lgsi/??&t}a%@glgré?&ﬁ% er oéér SQ/I
groups, lawieraliyl grone aHetetdatkyh ptoyps ceasdptional®obenarisabaitityd or atbgtitutdienel egr,y|

or heterocycl ﬁl groups, ., am nqsul fonyl optionally N-nono-_ or
N NH-s 1 dewer alorh lowep) alkyyy | alkylthioy cacstvdeney jamjpgyypido, carboxyl, aryl,

al kyl sul ] Y. f l.am Q f ani,ho, .

21yl cartomey iR Bey BB X- A0, BN A0 Bt I RS o, gl

i ke. Hedubfafido/dnd the liké.so i ntended to i nclude oxidized S or N, such as

sul finyl, sulfonyl and N-oxide of a tertiary ri ng ni trogen. A carbon or
£

nitrogen atomheéropwlabionnelers tothe geoupedic HetriwheraHetdyrdsagy heteroaryl gepupaad ur e

such th agla 0, o 1 |.S tai . I f heteroar [ oups
are py?llﬁdlﬁ)r‘i‘% P r?jéagzllﬁ%@edpwg i ?1“&?1,' qglgtgléoz E>iigﬂr@l ,%§%lclﬁ)ls i fﬁﬂ ,OPgﬁﬁ%iny%?

qui N3 i Nyilsubgttitedriodlisibstitutey with| ¥le,, hakaer! iver hlkyRzabtuted Tvestydikyl, alkoxy,

I soxazol yl , oxat hi adi azol yl, isothiazolyl, tetrazolyl, imdazolyl,

tri azi nydlkylthio.aggtylense apis amylaxy. helgesicysle.asubstituted hdterocyele ulimtaryl, substituted
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atons in which from1l1l to 3 carbon atons in the ring are repl aced
het er oategonofto®s. S or N, and are optionally benzo fused or fused

Egts §508? ' g; CFL“ I{Pgt'ltru{eagf%qq%ag%g{;lsre?ng gtggaaéy%lo%ﬂgyil Ognr%{llln ycosnlljpbr?sglilgt %tngdofa Smgrg the
substituents with, e.g., halogen, lower alkyl, substituted lower alkyl, alkoxy, alkylthio,
acetylene, aryl, aryloxy, heterocycle, substituted heterocycle, hetaryl, substituted hetaryl, nitro,
cyano, thiol, sulfamido and the like.

“Cycloheteroalkyl” refers to a cycloalkyl group wherein one or more of the ring carbon

25  atoms is replaced with a heteroatom (e.g., N, O, S or P).

Substituted cycloheteroalkyl” refers to a cycloheteroalkyl group as herein defined
which contains one or more substituents, such as halogen, lower alkyl, lower alkoxy,
alkylthio, acetylene, amino, amido, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted
heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol, sulfamido and the like.

30 “Alkyl cycloalkyl” denotes the group -R-cycloalkyl where cycloalkyl is a cycloalkyl
group and R is a lower alkyl or substituted lower alkyl. Cycloalkyl groups can optionally be
unsubstituted or substituted with e.g. halogen, lower alkyl, lower alkoxy, alkylthio, acetylene,
amino, amido, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted heterocycle, hetaryl,
substituted hetaryl, nitro, cyano, thiol, sulfamido and the like.




intended to include oxidized S or N, such as sulfinyl, sulfonyl and N oxide
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10 Compound I can be prepared by reacting compound 1 with appropriately substituted 1,3-
dicarbonyl in a mixture of AcOH and MeOH at 80°C (Holzer et al., J. Heterocycl. Chem.
(1993) 30, 865). Compound II, which can be obtained by reacting compound I with 2,2-
dimethoxypropane in the presence of an acid, can be oxidized to the carboxylic acid III, based
on structurally similar compounds wusing  potassium permanganate or pyridinium

15  chlorochromate (M. Hudlicky, (1990) Oxidations in Organic Chemistry, ACS Monographs,
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"Cycl oheteroal kyl" refers to a cycl oal kyl group wherein one or nore of the
ring carbon atons is replaced with a heteroatom (e.g., N 07 DEC00IP) .
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hydroxyl , ox hef er ocyc substituted heterocycle het aryl ,
substit uBekH. (h\@%)r 2/2,,1 86?)‘, PeBOCy(Adartinbz et al., $..VEdGbm. 41#838) 28, 1 8¢ or P)eBﬂopI

Cycl oal K Catif B ErrDRie. 0P Duss. 196y oubling G and e aekksompoRgd 1V

Cycl oal kyl groups can optionally be unsubstituted or substituted with e.g.

hal ogen, | ower al kyl, |ower al koxy, alkylthio, acetylene, amno, am do,
car boxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted heterocycle,
hetaryl, substituted hetaryl, nitro, cyano, thiol, sulfam do and the |ike.

16 2 2 DBthemody " Al kyl cycl oheteroal kyl " denotes the group
-R-cycl oheteroal kyl whgre Ris a lower alkyl or s tituted | ower al kyl .

Cycl ohet eroal gyl groupf cgn optionally be nsubﬁt N substi tut ed
with e.g. hal |l ab kyl proieovier al kg ikl t , am RySrolyzal [q
car boxyl , w N%xy‘l_' y'l' & ox YN te\‘oc cle, substiTut ed

het erocycfe, hetaryl, s tituted hetaryl, nlgtnhg aNo, thiol, sulfamdo
and the like. The c# of this invention can be™gfgpaued as outlined
in Schenes 1-4. Gorrpouncfg,ﬂ\‘aw ng the general fornula BeMsan be prepared as

shown in Schene 1. Schene 1. N, a HZNHN-N 1 N H2 | H3C0~4 O0H3 p-TSCH 1)
R$R5N, coupling 2) acid

Jj: —N N’l N
TBDMSO ., mnmso’@.

Compound V can be prepared as shown in Scheme 2. The Tri TBDMS derivative 4

10 can be obtained by treating compound 2 with TBDMSCI and imidazole in DMF followed by
hydrolysis of the ethyl ester using NaOH. Reaction of a primary or secondary amine with the
formula HNR®R’, and compound 4 using DCC (M. Fujino et al., Chem. Pharm. Bull. (1974),

22, 1857), PyBOP (J. Martinez et al., J. Med. Chem. (1988) 28, 1874) or PyBrop (J. Caste et

al. Tetrahedron, (1991), 32, 1967) coupling conditions can afford compound V.
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oxi dation N Conpound | can be prepared by reacting conpound é}u\en
appropriately substituted 1,3- dicarbong in a m xture of Z: 4diVeOH at
80C (Hol zer et al., J. Heterocycl. Chem (1993) 30, 865). Conpound I1,
whi ch can be obtained by reacting conpound I with 2,2- di net hoxypropane in
the presselkené®3 an acid, can be oxidized to the carboxylic acid Ill, based
on structurally gimlar conpounds using potassium permanganate or

pyri di ni um 15 chijorochromate (M Hudl i cky, 990) Oxidations in Organic
Chem stry, ACH aphs, 17 2 2 DEC 20 % can Chem cal Society,
Washi ngt on D. d& action*®? a prinmm ndar °%lm nex having the
fornul a HNREORY, & onpound T11 Esi ng Fuj i no et aI Chem Pharm

Bull. (1974), 8 7) PyBOP (J. Mart} tal., J. Med. Chem (1988)
28, 1874) or BYBropg%,]. Caste et al. TetrahdyfGm. (1991), 32, 1967)
coupling conditions ‘Qﬂan afford compound 1V. SBfenme 2. 4 protect couple
R7ReN hydrol yze €onpound V can be prepared &s shown in Scheme 2. The Tri
TBDMS derivative 4 to canbe obtained by treating conpound 2 with TBDVSCI
and imdazole in DVF fol | owed by hydrolysis of the ethyl ester using NaCH
Reaction of a pr| ry or secondary amine wi th the fornula HNR6R7, and
conpound 4 usi ng (M F etonal . arm Bull. (1974), 22,
1857), PyBOP (J JYE nez et v 3. Med. )@hé (1988)mMe®,  1874) or PyBrop
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A specific synthesis of Compound 11 is illustrated in Scheme 3. Commercially

s available guanosine 5 was converted to the triacetate 6 as previously 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

10 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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und 11 is illustrated i n Schene!®s. mer ci_al 5 avaj| abl e
eompaiend 100 Heating gompoyndel & injexeess sethydapge ﬁffev{céaemow%hi bed (M

nd B. Uznanski, Can. J. Chem (1981), 59, 2601-2607). Conpound
?8@“&/% ol | owi ng : ™

R

R, ?

ethylformate 0 0
/E >
EtO OEt H H
Vi vil

The synthesis of 1,3-dialdehyde VII is described in Scheme 4. Reaction of 3,3-
diethoxypropionate or 3,3-diethoxypropionitrile or 1,1-diethoxy-2-nitroethane VI (R3 = CO:R,
CN or NO,) with ethyl or methyl formate in the presence of NaH can afford the dialdehyde
VII (Y. Yamamoto et al., J. Org. Chem. (1989) 54, 4734).

Compounds of this invention are useful in conjunction with radioactive imaging
agents to image coronary activity. The compounds of this invention are A4 agonists that are
believed to provide specific activation of adenosine A4 receptors in the coronary vessels as
opposed to adenosine Al receptors in the atrium and AV-node and/or Asp receptors in
peripheral vessels, thus avoiding undesirable side-effects. Upon administration in a
therapeutic amount, the compounds of this invention cause coronary blood vessels to
vasodilate to induce coronary steal wherein healthy coronary vessels steal blood from
unhealthy vessels resulting in lack of blood flow to heart tissues. Lower doses of the Aza
agonists may provide beneficial coronary vasodilatation (less severe) in the treatment of
chronic CAD.

As Az, agonists, the compounds of this invention are also useful in adjunctive therapy
with angioplasty to induce dilation, inhibit platelet aggregation, and as a general anti-
inflammatory agent. Az4 agonists, such as the compounds of this invention, can provide the
therapeutic benefits described above by preventing neutrophil activation (Purinergic
Approaches in Experimental Therapeutics K. A. Jacobson and M. F. Jarvis 1997 Wiley, New
York). The compounds of this invention are also effective against a condition called no-
reflow in which platelets and neutrophils aggregate and block a vessel. As Aja agonists, the
compounds of this invention are effective against no-reflow by preventing neutrophil and
platelet activation (e.g., they are believed to prevent release of superoxide from neutrophils).
As Aja agonists, the compounds of this invention are also useful as cardioprotective agents
through their anti-inflammatory action on neutrophils. Thus, in situations when the heart will

go through an ischemic state such as a transplant, they will be useful.
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prevent i RkaNfs tdagemti suchGsinyaioxede, Cabshaneb0alkoxide, 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 zwitterions which may also be
acceptable.

20 Pharmaceutical compositions including the compounds of this invention, and/or
derivatives thereof, may be formulated as solutions or lyophilized powders for parenteral
administration. Powders may be reconstituted by addition of a suitable diluent or other
pharmaceutically acceptable carrier prior to use. If used in liquid form the compositions of
this invention are preferably incorporated into a buffered, isotonic, aqueous solution.

25 Examples of suitable diluents are normal isotonic saline solution, standard 5% dextrose in
water and buffered sodium or ammonium acetate solution. Such liquid formulations are
suitable for parenteral administration, but may also be used for oral administration. It may
be desirable to add excipients such as polyvinylpyrrolidinone, gelatin, hydroxycellulose,
acacia, polyethylene glycol, mannitol, sodium chloride, sodium citrate or any other excipient

30 known to one of skill in the art to pharmaceutical compositions including compounds of this
invention. Alternatively, the pharmaceutical compounds may be encapsulated, tableted or
prepared in an emulsion or syrup for oral administration. Pharmaceutically acceptable solid or
liquid carriers may be added to enhance or stabilize the composition, or to facilitate

preparation of the composition. Liquid carriers include syrup, peanut oil, olive oil, glycerin,
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this invention, and/or derivatives thergg¥, [

or lyophilized powders for p& ent )\
0 . _K
HO 2,

ethyll-{9-[(4S,2R,3R,5R)-3,4-dihydroxy-s-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-

20  2-yl}pyrazole-4-carboxylate (12)
To a suspension of 2-hydrazinoadenosine (0.025 g, 0.08 mmol) in a 1:1 mixture of

MeOH/AcOH was added (ethoxycarbonyl)malondialdehyde ( (0.019 g, 0.12 mmol) and the
mixture was heated at 80°C for 3 h. The precipitate formed was collected by filtration and
washed with EtOH and ether to afford 12. "THNMR (DMS0-d6) 81.25 (t, 3 H), 3.5 (m, 1 H),

25 3.6 (m, 1 H), 3.8(d, 1H),4.15(d, 1 H),4.55(m, 1H), 5.0 (t, 1 H), 5.2(d, 1 H), 5.5(d, 1 H},
5.9 (d, 1H), 7.15-7.3 (m, 5 H), 7.8 (br s, 2 H), 8.1 (s, 1H), 8.4 (s, 1 H), 8.9 (s, IH).
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conposi tions including

conposi tions of "this"i nvention are adnministered as a solution either orally
or intravenously by continuos infusExample 3ol us. The Exanpl es which follow
serve to illustrate this invention. The Exanples are intended to in no way

limt the scope of this invention, but are provided to show how 15 to make
and use the conpounds of this invention. Int Exanpl es, all tenperatures
are in degrees Centigrade. 2

15 (45,2R,3R,5R)-2-{6-amino-2-[4-(4-methoxyphenyl)pyrazolyljpurin-9-y1}-5-
(hydroxymethyl)oxolane-3,4-diol (14)

To a suspension of 2-hydrazinoadenosine (0.025 g, 0.08 mmol) in a 1:1 mixture of
MeQH/AcOH was added 2-(4-methoxy)phenylmalondialdehyde (0.022g, 0.12 mmol) and the
mixture was heated at 80 °C for 3 h. The precipitate formed was collected by filtration and

20  washed with EtOH and Ether to afford 14. 'THNMR (DMSO0-d6) 83.55 (m, 1 H), 3.65 (m, 1
H),3.75(s.3H),3.9(d, 1 H),4.15(d, 1 H),4.6 (m, 1 H),59(d, 1 H),6.75(d,2H),7.6(d, 2
H), 8.15 (s, 1H), 8.35 (s, 1 H), 8.8 (s, 1 H).



-

Exanple 1 NH2 N N /nmoo C HO OH CH et hyl ! -

{9-[(4S, 2R, 3R, 5R) - 3, 4-di hydr oxy- 5-( hydr2 xynet hyl ) oxol an- 2-yl ] - 6- am nopuri n-
20 2-yl}pyrazol e-4-carboxylate (12) To suspensi on of 2-hydrazi noadenosi ne
(0.025 g, 0.08 nmml) in a 1:1 mxture of MOH AcOH was adddd? DEC 2003

(et hoxycar bonyl ) mal ondi al dehyde ( (0.019 g, 0.12 nmmol) and the m xture was

heated at 80C for 3 h. The preci pitwd was col lected by filtration

and washed with Et OH and ether to 2. 1HNMR (DMSO-d6) 51.25 (t, 3
H, 33.5(m 1 H, 33.6(m 1H, 3.8(d, 1 H, 4.15 (d, 1 H, 4.55 (m 1H),
50 (¢, 1 H, 52 (d, 1 H, 55(d, 1 H, 59(d 1H, 7.15-7.3 (m 5 H),
7.8 (br s, 2 H, 81 (s, 1H, 84 (s, 1H, 89(s, 1 H. 22 Exanple 2
HONH2 2 2 o E C 2003 (4S, 2R, 3R, 5R)-2- {6-am pgt,2- 14-(4-ch to

rophenyl ) pyrazolyl] purin-9-yl} -5- (hydroxyngt ﬁ'yl oxol ane-3,4-diol (13) To

a suspensi on of 2-hydrazi noadenosi ne (0. 025N & mol) ina 1:1 mxture
of MeOH AcOH was added 2-(4-chl or o)pidhyl Lon al gghyde (0.022g, 0.12
mol ) and the m xture was heated afj 80 0 h™ NThe precipitate forned

ith Et dnd Ether to afford 13.
3t (M1 H), (d, 1 H, 4.15 (d, 1 H,
(d, 1H),H® 45 , H, 7.75 (d, 2 H,

¥ (s, 1H). Exanpl €3 €O
(4- met hoxyphenyl ) pyr &bl yl ] purin-9-yl }-5-

was collected by filtration gQd
"HNVR (DMBSO-d6) 53.5 (m 1¢HA S
4.2 (q, 2 H, 4.55 (m 111
8.25 (s, 1H), 8.35 (s, 1_H
(4S, 2R, 3R, 5R) - 2- 16- antlgo- 2- [ 2

(4S,2R,3R,5R)-2-{6-amino-2-[4-(4-methylphenyl)pyrazolyl]purin-9-yl}-3-
(hydroxymethyl)oxolane-3,4-diol (15)

10 To a suspension of 2-hydrazinoadenosine (0.025 g, 0.08 mmol) in a 1:1 mixture of
MeOH/AcOH was added 2-(4-methyl)phenylmalondialdehyde (0.019g, 0.12 mmol) and the
mixture was heated at 80 °C for 3 h. The precipitate formed was collected by filtration and
washed with EtOH and Ether to afford 15. "THNMR (DMSO-d6) 83.55 (m, 1 HY), 3.65 (m, 1
H),3.75(s, 3 H),3.9(d, 1 H), 4.15(d, 1 H), 4.6 (m, 1 H),59(d, 1 H),6.75(d,2H), 7.6 (d, 2

15 H), 8.15(s, 1 H), 8.35(s, 1 H), 8.8 (s, 1 H).

Example 5

20
(1-{9-[(4S,2R,3R,5R)-3,4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-
yl}pyrazol-4-yl)-N-methylcarboxamide (16)




(hydr oxynet hyl ) oxol ane- 3, 4-di ol (14) To a suspension of

2- hydrazi noadenosine (0.025 g, 0.08 mmol) in a 1:1 mxture 0f22 cOH
was added 2- (4-net hox%/‘)gphenyl mal ondi al féhyde (0.022g, 0.12 mol) t he
m xture was heempgung 13(0.05 g, 03l2hmnyhewes eddedi toad enlf methylthmine (¢@6Isottled by
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ydr oxy y X e-3 . 4-dio 15) To a suspension o

2- hycﬁazﬁ%é‘déﬂ'&sgﬂg?f’d.I&S g, 008 mol) in a 1:1 mxture of MOH AcOH
was added 2-(4-nethyl) phenyl mal ondi% (0.019g, 0.12 mmol) and the

m xture was heated at 80 C for 3 h. cipitate forned was col |l ected by
filtration and washed with EtOH and Ether to afford 15. ' HNVR ( DVMSO- d6)
53.55 (m 1 H), 3.65(m 1 H), 3.75 (s, JH), 3.9 (d, 1 H, 4.15 (d, 1
H, 46 (m I H, 59 (d, 1H, 6.75 (d, 2 7.6 (d, 2 H, 8.15 (s, 1
H, 835 (s, 1 H, 88 (s, 1H. Exanple, 55
(1-{9-]1(4S, 2R, 3R, 5R) - 3, 4-di hydroxy-ﬁ- (hy§r ox t !l ) oxol an- 2-yl ] - 6- am nopur
in-2- yl)pyrazol -4-yl)-N et hyl o%aﬁg( 24 2 2 DEC 2003 Conpound
12 (0.05 ng, 0.12 mol) way, add¢d to ¢ Mt hyl®m ne (40% sol. In water).
The m xture was heated at 6 h. Aft cpncentration in vacuo, the
residue was purified using p X . "HNMR (CD30D) 52.90
(s, 3H, 378 (m | HH®. 91 (m1H HO’1 » H), 4.34 (d, 1 H, 4.64
(m 1 H, 6.06 (d, I H, 811 (s, 1 H),

1-{9-[(45,2R,3R,5R)-3,4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-
yl}pyrazole-4-carboxylic acid (17)
Compound 12 (0.05 mg, 0.12 mmol) was dissolved in one equivalent of IN NaOH.
10 The solution was allowed to stir at Rt for 2h, then acidified to pH 4. The resulting precipitate
was filtered and washed with water and ether. '‘HNMR (CD;0D) A3.75 (m, 1 H), 3.90 {(m, 1
H), 4.13 (d, 1 H), 4.43 (d, 1 H), 4.64 (m, 1H), 6.05 (d, 1H), 8.10 (s, 1H), 8.35 (s, 1 H), 9.05 (s,
1 H).

15 Example 7

(1-{9-[(45,2R,3R,5R)-3,4-dihydrexy-5-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-
yl}pyrazol-4-yI)-N,N-dimethylcarboxamide (18)
20
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n- 2- yI}pyraz | e-4-c ic acid, (17 np und 12 (0.0 0.,12 mpl )
s Sobl vedCPRPOHE dBuMEaPERRe: in R T ot GrcatBiol dimed
stir at t eyresulting precipitate was
filtered anegw ﬁéﬁwth vvate)péngglg lg[tsﬁgéﬁz( I\/F){ (CD3OD) A3.75 (m | H,
3.90 (m 1 H, 4.13 (d, I H), 4.43 (d, 1 H, 4.64 (m 1H, 6.05 (d, IH,
8.10 (s, 1H), 8.35 (s, 1 H, 9.05 (s, 1 H. Exanple 7 OH
(1-{9-[(4S, 2R 3R, 5R) - 3, 4-di hydr oxy- 5-( édr oxynet hyl ) oxol an-2-yl] -6-anmin
opurih-2- yl}pyrazol -4-yl)-N, N-di net hy m de (18) 25 22BEC2033
Conmpound 18 was prepared in a manner simlar to that of conpound 16 using
di met hyl am ne instead of nethylam ne, M5 489,12 (Mrl). Exanple 8
(1-(9-[(4S, 2R 3R 5R) - 3, 4- di hydr oxy- 5- (hydr gxymet hyl ) oxol an- 2-yl | - 6- am nopur
in-2-yl}pyrazol - 4-yl)-N-ethyl carboxam dg#( npound 19 was prepared in
a manner simlar to that of conp 16 lisin eyhyl am ne i nstead of
met hyl am ne, M5 405.35 (M Errpléw N (9-

dr

[ (4S, 2R, 3R, 5R) - 3, 4-di hydr ox yrret Hylo? okol an-2-yl] -6-am nopurin-2-
yl'} pyrazol e-4-car boxam de (£0)
HN HO

- OH
OH

(1-{9-[(4S,2R,3R,5R)-3,4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-yl}pyrazol-
4-yl)-N-ethylcarboxamide (19)

10 Compound 19 was prepared in a manner similar to that of compound 16 using
ethylamine instead of methylamine, MS 405.35 (M+1).

Example 9
)\/ N)

=N /T;NJ\
H:\>—‘Q/ ’\&{

15 1-{9-[(4S,2R,3R,5R)-3,4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-

-

OH

yl}pyrazole-4-carboxamide (20)
Compound 20 was prepared in a manner similar to that of compound 16 using

ammonia instead of methylamine, MS 377.25 (M+1).

20



Compound 20 was prepared in a nmanner simlar to that of conpound 16 using
ammoni a i nstead of nethylamne, M5 377.25 (M+l). 26 220EC200€°2 ?Eé Ie 10

(1-{9-[(4S, 2R, 3R, 5R) - 3, 4- di hydr oxy- 5- ( h%roxymet hyl ) oxol an- 2 nopur
i n-2- yl}pyrazol -4-yl)-N(cycl opent \Examme 8 car poxani de (21) ~Conpound 12
(0.5 g, 1.2 mol) was dissolved in dry DMVF, TBDMSCI (1.5 g, 10 nmol) and
I m dazole (0.68 g, 10 mol) were added and the m xture was heated at 80 C
for 24 h. The solvent was evaporated and the M'i‘gl due was purified by flash
colum to obtain the trisilyl protected form co ound 12. The trisilyl
derivative (0.8 g) was then suspended |n 1 and treated with 2

mML1IN KOH MeOH. The m xture was sti rr for The sol vent was
renoved under reduced pressur@ and spended in 5 nL of
water and acidified to pH 5.5 W H IN TheNresuI i ng precipitate was

filtered and washed
of the acid 20. The|tri si

et her ford the trisilyl form
rivative aC| 0.4 g, 0.2 mmol) was

t hen dissolved in 5|nL onet hane. Lon was added HBTU
(0.19 g, 0.4 mmol), (076 g, 4 mol), N nethy mr@hollne (0.04 g, 0.4
mmol) and cat. DVAP. The m xture was allowed to st fgHat RT for 24 h. The

m xture was then washed with 10%citric acid, saturated NaHCO3, brine and
dried over MgJSH. The sol vent was renpved and the residue was treated with
5 nL 0. AN{INHMS2RERSRI3a-dikly droxyrS-(iasi roeymeethy Boxoleh 2upd ] -baminéparinie

sol vent y@pymlxakRdyhtedcyiepenbdmetinilufborasige(alhi ed by preparative TLC to
af ford conpound 21, M5 445.26 (M+l). 27 Exanple 11 CI 220EC2003

SRR - 5, 4- ol FOAPOn B2 (O o meel s, Bsalved i 4y DME, TBRMYCI 15 8 10
yl } pyr azoimod) atid) intiddzole @H80g, dphemyl)) wetemdu;:d: anicbﬂme anixelee (@2 heated at 80 °C for
24 h. The solvent was evaporated and the residue was purified by flash column to obtain the
trisilyl protected form of compound 12. The trisilyl derivative (0.8 g) was then suspended in 1
10 mL of water and treated with 2 mLIN KOH/MeOH. The mixture was stirred at RT for 72.
The solvent was removed under reduced pressure and the residue was suspended in 5 mL of
water and acidified to pH 5.5 with IN HCl. The resulting precipitate was filtered and washed
with water and ethyl ether to afford the trisilyl form of the acid 20.
The trisilyl derivative acid 20 ( 0.14 g, 0.2 mmol) was then dissolved in § mL
15 dichloromethane. To the solution was added HBTU (0.19 g, 0.4 mmol), HOBt (.076 g, 4
mmotl), N-methylmorpholine (0.04 g, 0.4 mmol} and cat. DMAP. The mixture was allowed
to stir at RT for 24 h. The mixture was then washed with 10% citric acid, saturated NaHCOs,
brine and dried over MgSOy. The solvent was removed and the residue was treated with 5 mL

0.5N NH4F/MeOH. The solution was heated at reflux for 24 h. The solvent was evaporated
20  and the residue was purified by preparative TLC to afford compound 21, MS 445.26 (M+1).

25




Conmpound 22 was prepared in a manner simlar to that of compound 21 using
4- chl or obenzyl am ne instead of cycl opentyl am ne, M5 501.19 (Mt 1).
Exanpl e 12 Ethyl 2-[(1-19-[(4S, 2R, 27

3R, 5R) - 3, 4- di hydr oxy- 5- (hydr oxynet hyl ) oxol an-2-yl | - 6- 22 DEC 2003

am nopurin-2-yl } pyrazol -4-yl ) carbonyl am no] acetate (23) Conpound 23 was
prepared in a manner simlar to that of conpound 21 using glycine nethyl
ester instead of cyclopentylamne, M 445.26 (Mtl). 28 2 2 DEC 2003
Exanpl e 13 Conpounds of this invention were assayed to determne their
affinity for the A2A receptor in aEsampledlatum menbrane prep. Briefly,
0.2 ng of pig striatal nenbranes were treated with adenosi ne deam nase (2
U nm) and 50 mM Tris buffer (pH = 7.4) followed by mnmxing. To the pig

menbr anes was ﬁ?ded 2uL of serially diluted stock solution of the
conmpounds of t i nvention at concentrationsAanging from10 nMto 100

m croM or the cofpr\received 2 mcrolL ofN aI e, then the antagoni st
ZM 241385 in Trisfbuffe \Z 4) | was to achieve a final
concentration of [ i 0 ’& or 2h, then the

sol utions were fi N harvester using nultiple washing
of the nmenbranes ( : KS were,c din scintillation
cocktail to determ ne g{@ tritiated ZM di spl aced
by the corrpounds of this invention. r tha 5 poi nt curve was used

to generate Ki's. and the nunber of exper| nments i & i@ cated in the col um
mar ked in Table 1 bel ow. Table 1 Conmpound Nunber Al ©Wi, nMh 12+++2 13++3
14++1° 15++3 16++2

(1-{9-[(4S,2R, 3R,5R)-3,4-dihydroxy-5-(hydroxymethyl)oxelan-2-yl]-6-aminopurin-2-
yl}pyrazol-4-yl)-N-[(4-chlorophenyl)methyl]carboxamide (22)
Compound 22 was prepared in a manner similar to that of compound 21 using 4-
chlorobenzylamine instead of cyclopentylamine, MS 501.19 (M+1).
10

Example 12

Ethyl 2-{(1-{9-[(4S,2R, 3R,5R)-3,4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl]-6-
15  aminopurin-2-yl}pyrazol-4-yl)carbonylamino]acetate (23)

Compound 23 was prepared in a manner similar to that of compound 21 using glycine

methyl ester instead of cyclopentylamine, MS 445.26 (M+1).

20




17-1 18+++3 193 20+++3 21++3 22+++3 +++ = 10-1,000 nM ++ = 1, 000-10, 000 nM
+ = greater than 10,000 nM = greater than 100,000 nM 29 EXAMPLE 14 2 2
DEC 2003 The objective of this experineéft was to deternine t2§ @}‘ij @ities
and receptor binding selectivity of a conpound of this invefti e A,
A2A, A2B and A3 adenosine receptors. Ml ecular cloning has identified and
confirnmed the existence of four subtypes of adenosine receptors (AdoRs),

designated as A, A2A, A2B and A3Admgﬂ%' mlen, 1994). These AdoR subtypes
have di stinct anatom cal distributions, pharnmacol ogical .pr 1prert |.es, and
physi ol ogi cal Comppendscefsthisshvention asee sspyaddiondetemiing gleis affmity g the AraRs

couple to inhibitory G protej (G [ oh. . astl v f
denyt vl epipegcs Bgl ol S ins Wb anRLY, GEMEXI il 4l dhifhbind e
content yifed AitAadBbsine dehinifbs@{DUY nfb)Rnatsei md TS buffén (pbind 3. 4)i fdilowied fby

potency and tissue/organ selectivity for distinct adenosine receptor
subt ypesmidug Toghe piaimembeands siaagadss 2 sLpdtserialiyadituted DMSQ astock: splugron of

di seases (such as hythmi,a, |schem c. heart. di seases t .

par k1 noofecoupebatel GRS aLmEotignS Mg GER G ALAIIRARY ot
bot h aCagGH ROy HIHRLEY of BMSOWRoricCeh the diagoRRAZNPZOI3BS 6 drisduler (50
functional characterization of a series of novel adenosine anal ogues of

t hi s 16 nvej pih ofi 3 i4) evasaddesl tb achiced 4 fihalwepcamuptien of ZgMei Wiiter inayh

AdoRs or _rec I nant hupan AdoRs. terials . Adenosine deam :

pur chaself fqrg%n&ggﬁhq %@rowmgﬁ?ﬁegﬁﬂeﬁ A Séﬂa‘ﬁ%’l%irﬂs“,rﬁ%ﬁﬁw%ﬁgg& .

[ 3H ZM24138n LLAbrabiss (3Lh). VRRe AHECHASSHerk DtNtER G SéinfilaionOdbektail to determine
the amount of displacement of tritiated ZM displaced by the compounds of this invention.
Greater than a 5 point curve was used to generate Ki:‘s. and the number of experiments is

15 indicated in the column marked in Table 1 below.

Table 1
| Compound Number Az, Ki, nM
12
13
14
15
16
17
18
19
20
21
22

+++=10-1,000 nM
++ = 1,000-10,000 nM

20  + = greater than 10,000 nM
- = greater than 100,000 nM
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Ltd (Langford, Bristol, UK). [3H CPX (Lot No. 3329207) was from New Engl and
Nucl ear (Boston, MA, USA). CGS21680 (L%: No. SW3R-84 and 89H4607), NECA

(Lot No. OXV- 295E), R-PIA (Lot No. - /- , Rolipramand Hi Etﬁﬁ R
menbranes were obtained from Sig ck, MA). WRC- 0470 Was ‘prepared

as descri bed 5‘9? BB@S{%‘S &f %ﬁé{%}&gﬁﬁ;{tﬂt Nod ¥PdREmihe thelaffiMeds aﬂ‘?é%ptggbinding

4557-4561 (19 oun IS 1 nventlion was synt hesi ze
descri begclediovg @hal cpmppaidedf dds anwentiok feo Ayt Apn AxbCandnAl Adgnosime Dikbep@rs.Cel |

culture and nenbrane preparation-PC 12 cells were obfained f t )
ANET | caEW%ﬂ@HIQMF%B@)M@% ‘?doﬁ’da?fd‘fﬁ?‘ﬁahhq FIBIRRN %t @IFF S&eréegrén}f agg%?%
seru 0 . /[ L-gl ) : I Ot oked .1
ol L st FaspiaR BRTES Mg B, by e B ADRIORRAD G LORD. CTierg Ao
expr essi ggb Qiabé dRthcthinaRmids Bivtoieiopkiikaimidtidhgodd) prapedieg rand/physiolDhiehl
suppl emented wth 10% fetal bovine serum a CHOX1 cells

=561 "oy ok i s lﬂ%aan«u@ﬁ&gﬁ%pﬁmgﬁnﬁﬁﬁf%a} PR
e aro . - ' [
ot s - (07t ot SR ACLADUR, ReGh5) Pl SR 25, Sy RipARES BbRI8° 0

2003 pr eggneelldar CANPEBATRA Gaé&l%)lin@&b kemuRi®y GuprbteiedGs) an at nosphere of
5% C2/95% nmintained at 37C. To make nmenbranes, cells were detached from

the dalture piligands withchigle potsaeydarsitissueforgan sqleptivipdor Bistingtradepesmesseceptpre

cell suspensions wer.e ho eni,zed w t.h Pol ytron a [ f
seconds, Sﬁﬂﬁp?pﬁﬁveafheﬁﬁeggggmflo lag%oshf nQﬂ?%asﬁ.ai&r e %eﬁﬁjge%}slo\?gcrl%}ea\%ggs r@%ht B ee
tines by ang £ E8eHefHic Iheark Wpsea Rk Jastiirhs ahid PaBtihdonls dinshs€emid afelghatfoous offThe

final pellet was re-suspended in a small volune of Tris-HCl, aliquoted and
frozen atonsdetablet iescargieceffasts by ebetbt acadbmindiang ndusyy. THigse piet egpert the

et hod ( BPESRSBIOBR O P RL aha Ba- ARk 1 eb et pP e arRl e oF

Assayg- CREPHIvERtG R HSanifRkRand @Efl OliiRd e&?regﬁhgréﬁh%@ R gefiubi idoResof K; )

of the follow ng unl abel ed conpounds (conpeting agents): Conpounds WRC

0470; Conmpmunidnab homas WideRs.nventi on, NECA, CGS 21680 and R-PI A for AlAdoRs
([ 3H] DPCPX bi nding sites on CHO hAlAdoR cell nenbranes),
A2AAdoRs (Ylaterigi1 1385 Dbinding sites on PC 12 and HEK- hA2AAR cel |

rerr anes),  A2BAAGE, (149 DRCPX BIEIAY ko Rab MBRAUER GSblnemscals
Indianapolis, IN, U.S.A). [’H]ZM241385 (Lot No. 1) was purchased from Tocris Cookson
20  Ltd (Langford, Bristol, UK). [PH]CPX (Lot No. 3329207) was from New England Nuclear
(Boston, MA, USA). CGS21680 (Lot No. SW-3R-84 and 89H4607), NECA (Lot No. OXV-
295E), R-PIA (Lot No. WY-V-23), Rolipram and HEK-hA;4AR membranes were obtained
from Sigma-RBI (Natick, MA). WRC-0470 was prepared as described in the literature (K.
Niiya et al., J. Med. Chem. 35; 4557-4561 (1992); Compound 16 of this invention was

25  synthesized as described above and prepared as a stock solution (10 mmol/L) in DMSO.
Cell culture and membrane preparation-PC12 cells were obtained from the
American Type Culture Collection and grown in DMEM with 5% fetal bovine serum, 10%
horse serum, 0.5 mmol/L L-glutamine, 100 U/mL penicillin, 0.1 mg/mL streptomycin, and
2.5 pg/mL amphotericin. HEK-293 cells stably expressing recombinant human AzsAdoRs
30 (HEK-hA;pAdoR) were grown in DMEM supplemented with 10% fetal bovine serum and
0.5 mg/mL G-418. CHOKI cells stably expressing the recombinant human A;AdoR (CHO-
hA;AdoR) and As;AdoR (CHO-hA3AdoR) were grown as monolayers on 150-mm plastic

culture dishes in Ham's F-12 media supplemented with 10% fetal bovine serum in the



A3AdoR ([ 1251] ABMECA bi ndi ng sites on CHO hA3AdoR cell nenbrane). Menbrane
suspensi ons were incubated for 2 hours at roomtenperature in 50 mol/L

I;h?oﬁfga?rgzécgqf( $n}%4 z@%ﬁtﬁglsfgé kggﬂég/éﬂ(g&rsy ﬂgrta%l/amwsp BW@P%%@%}%% 3.0
nnol / L f%ﬂﬁ#ﬁ% nM for A2B) or [1251] ABMECA (1 nM} and progressively

hi gher conce of the conpeting agents. At the end of incubation,

bound and freerorladk@ideﬁmﬁs VIS were atasheridfrbin th |cultadel plated e UgkcMagoaN
G-/ C glass fiber filters usi Rg)a Brandel tissue harvester (Gaithersburg,

VD). Tri prneld: & rldwéifélrbﬁf‘fmt(pﬂ weicecep ssusppnpieds were lecamgcnwcdn odtt Pelytrematof

vt oSmpating 4383y sesoidt dnciob AT 4R ERGL RRSS HindF  Fhe Rl whicabasRra iés,
thei r pOkiafgbytre-sasRRAbE ui Rk- cfoms;mmmfepam{ &nm@yamaﬁha A2A)pel 1t WAl Ng
sites on nenbranes ‘derived from CHO hAlAdoR, PCl2 or HEK- HA2AAdOR cel | s.

R- Pl A ande-9682id3d0n aaspoali yokintehaft Trasr-HCé,ealepmtedeanﬂdiroz&naahdSO?EAumiistpedtﬁm/eI Y,

and NECA, a sel ective Ad oni. st were ntrols. To facilitate
oo SR BIDGIG. BISEYS. o By | RIS POBRorNaIIER o AR | VEREROIOBE NS { o

recept or gehpinkg Qsﬁlg e Braford E}Et&ofgflgf\?l_&%%%é@ﬁx §Hriﬁﬂ'a§ Stapligtdi €S were

carried out I1n the presence o uncoupl e receptors
fromi® pr ot ei ICompdtitionl Bindingy Asday sl @mpetilionaniays mi-se lberforﬂmdamdewﬁnme the

receptors _were assessed by .their potencies to conpete for [3H CP B)
and [125|afﬁr2tm:_€észéh%%1 t(ei@)coarmap cgv@@@weﬁ%hﬂgmmamd
from HEKy BAd I @SH€ 11646 |

affinity E%) ?WO%‘O% andﬁ%gﬁioun]gﬁgg for ﬁ%lr?gﬁ ? qu{%& andAllgﬁ%l}ls
A2 AAdORSs (["H$DBEPErihdiag shys aoCpiEl- hAmdlbIbcﬂﬂmaglbsatneﬂ)l, e\sAﬁdﬂls(ﬁB}ﬁMﬂemi n

Tabl e 2, below, All conpounds show noderate selectivity for human A2A
ver sus Ab"}dé'%%teéfmPﬁllztaﬁéﬁ%‘éMA@ﬁﬁ%mbI@esht a concentration of 10 M

CecL RS RS I bt e MRS Al e
Adenosi ney;ReeR} 'S ABIHCH Binflig Moﬂm-mmdmmmema@hﬁ%m
CellsGio hAlARMembrane suspensions were incubated for 2 hours at room temperature in 50
mmol/L. Tris-HCI buffer (pH 7.4) containing ADA (1 U/mL), Gpp(NH)p (100 uM),
radioligand {either ["H]ZM241385 (-1.5 to 5 nmol/L), PH]DPCPX (~2.5 to 3.0 nmol/L for
20 A and 30 nM for A,g) or ['Z’IJABMECA (1 nM)} and progressively higher concentrations
of the competing agents. At the end of incubation, bound and free radioligands were
separated by filtration through Whatman GF/C glass fiber filters using a Brandel tissue
harvester (Gaithersburg, MD). Triplicate determinations were performed for each
concentration of the competing agent.
25  Study Design (Protocols)

The affinity (K;) of various CVT compounds for the A; and A;4 adenosine receptor
were determined by their potency to compete for CH]JCPX (A)) or [> H]ZM241385 (Aza)
binding sites on membranes derived from CHO-hA,;AdoR, PC12 or HEK-HAsAdoR cells.
R-PIA and CGS21680, agonists that are selective for A; and A4 respectively, and NECA, a

30  non-selective AdoR agonist were used as controls. To facilitate comparison and avoid the
complication of multiple affinity states due to receptor coupling to G-proteins, the
competition binding studies were carried out in the presence of Gpp (NH) p (100 uM) to

uncouple receptors from G-proteins. The affinity of selected compounds for Azg and Az

receptors were assessed by their potencies to compete for [3I-I] CPX (Azp) and ['*n



Bi ndi ng AffinitynBinding Affinityn WRC-0470272 (6.550.04)67278 DF$.2080. 09) 3
0. 830.071. 130. 21 Conpound 161269 (5. 900 03)7>16460 (4.590.35)3

o L e o R o

(5. 780. ORAJAdOR £&is3RQpektivalyl 1. 050. 02) [ 1. 030. 08) The results of this
Experi ment  show t hat npound 16 is a low affinity A2A agoni st. Exanple 15

The obj eResults of this Exanpl e was to characterize pharmacol ogically the
effects of d1l LS dmavent| on artery_congdyct ance.
Speci fical | yc%ggé‘%n& e& ﬂ%&ﬁ?é %igéﬂlé’a“?fglggf?&% ‘AE “f{ d cy of
Cormpoyind a1 64 @816, GRS NRHed s)sc&ge;se@i%x b rmlﬁglﬁﬁdne@&e%ﬁmw@mamm helow.

sel ect ed A AdOR agoni st's whi ch adenosi ne receptor, the Al or A2A
AdoR sub#yipenpednds ﬂmw medcmtemamcyvmafmdhuh'm i‘oR vermus éd rbgﬂp@mrrrfmuhmc,of

o i o St RS B R By IR T

Chr onot r G & AR G ARG AR AT P o T8 gt R oot e

sel ective Iigands, both agoni sts and antagoni sts, for the A, and A2A AdoRs

have been si%r;thhesi_zed. I n the heart, a%‘(;nl sts of A AdoRs have been proposed
to bel K; TahlpAuBindiog Affinitigsof Aglygosipe Rgeeptor Aagmaﬁtfpaﬁrzmm%n HendeRs

wher eas _¥goni mK.ﬂ;SEM)AdoRs are being devel oped for selective coronary
vasodi | ation A serigs of #HRIGhsLpeRdEilsvati ves tar geCeD-harARel ecti ve
acti vat fon—of A2A adenesine—receptor—A2A-AHoR—were synthestzed+o+ t he
pur poses of devel opi rﬁ}n@ﬁgeﬁr{ﬁw vasofii | aor s Binding Affinity n
WRC-0470 272 (6.55+0.04) 6 7278 (5.16£0.09) 3
[0.83+0.07] [1.13+£0.21]
Compound 16 1269 (5.90+0.03) 7 >16460 (4.59+0.35) 3
[0.73+0.04] [0.920.04]
CGS21680 609 (6.22+0.06) 3 >3540 (5.47£0.20) 3
£0.65+0.07)
NECA 360 (6.45+0.06) 3 328 (6.49+0.06) 3
[0.8320.08] [0.88+0.03]
R-PIA 1656 (5.78+0.02) 3 477 (6.35x0.11) 3
[1.05£0.02) [1.0320.08)

The results of this Experiment show that Compound 16 is a low affinity A;a agonist.

Example 15

15 The objective of this Example was to characterize pharmacologically the effects of
Compound 16 of this invention on coronary artery conductance. Specifically, the experiments
were designed to determine 1) the potency of Compound 16 and compared its potency to that
of adenosine and other selected A,4 AdoR agonists, and 2) which adenosine receptor, the A;or
Asa AdoR subtype mediates the coronary vasodilation caused by Compound 16 of this

20 invention.

In the heart, the A, adenosine receptor mediates the coronary vasodilation caused by
adenosine, whereas the A receptor mediates the cardiac depressant actions of adenosine, such
as the negative chronotropic and dromotropic (AV block) effects.

Several potent and selective ligands, both agonists and antagonists, for the A and Aja

25 AdoRs have been synthesized. In the heart agonists of A; AdoRs have been proposed to be




L

More specifically, in this study we report on the effect of ngﬁig of
novel A2A AdoR agoni sts on coronary artgry conduct ance (vaso @9 '

n
rat and ea at ed erf sed hearts Mat erial s t.s r.ague

Do oy Sl oty utle gelpoyieges SRS R A A9 Srenaride HERIARACHRE | e
Ri vers, §e@éﬁ@g%%g vawagggo was prepared as described in the literature
(K. N||ya et al . Chem 35; 4557-4561 (1992). Conpound 16 of this

i nvention wad mpafexdeassuwedmvabub mngat@i. f@pGele1ies actvatioadeh dsi adenosing

pur chased fro Si gma. Krebs nsel sol ution r.epar ed accordi to
G indar QSRR Mo ATRRIOVEEAERAELE s EHieS 8T AP NG iy AROafEE hods
Adul ts Spfpg é‘pePﬁ‘i%ﬁjY ih &iS st vJéafelsdr@a{n fHdi P8t oF aeried opﬁademz;%mggﬁg@g ,

from 230 to 260 grams and 3 to 350 grans, respectively were us

study. Aon cerbsaryhrtery candudtiret |(mddll;a}10p)am reanelaguineajpeg tsolatedgferfasebldattai |
containip ket am ne and xyl azine (ketam ne 100 ng, xylazine 20 ng/m). The
chest wa d and the heart quickly renoved. The heart was briefly

rinse in lceTﬁgﬂs(ﬂséf?Pé {&2}%&?& Guifeh ggsmaﬁﬁﬂewa% R sa{'ﬁoﬁmmaﬁwand

cannul at ed. en perfus at a te of 10 mM/mn wth
modi f i edClﬁrMs%mﬂsneb;mctwe(l}( WRC-8410uwaoprepared as désagbedaidl thd liter@nred(®. Nilya
CaC 2 2.5, SO4118 H 1 /L. The K-H sol ution
(pH 10 4) cuaks JoMsd dohzb s ASSAPS) WoPRY Suiesndig ofobieaa eahin was PP
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20  The heart was then perfused at a flow rate of 10 ml/min with modified Krebs-Henseleit (K-H)
solution containing NaCl 117.9, KCl 4.5, CaCl; 2.5, MgSO; 1.18, KH,PO,4 1-18, pyruvate 2.0
mmo/L. The K-H solution (pH 7.4) was gassed continuously with 95% 0, and 5% C0; and
warmed to 35+0.50 C. The heart was electrically paced at a fixed cycle length of 340 ms (250
beats/min) using a bipolar electrode place on the left atrium. The electrical stimuli were

25 generated by a Grass stimulator (Model S48, W. Warwick, RI) and delivered through a
Stimuli Isolation Unit (Model SIUS, Astro-Med, Inc., NY) as square-wave pulses of 3-msec in
duration and amplitude of at least twice the threshold intensity.

Coronary perfusion pressure (CPP) was measured using a pressure transducer,
connected to the aortic cannula via a T-connector positioned approximately 3 cm above the

30 heart. Coronary perfusion pressure was monitored throughout the experiment and recorded
either on a chart recorder (Gould Recorder 2200S) or a computerized recording system
(PowerLab/4S, ADinstruments Pty Ltd, Australia}. Only hearts with CPP ranging from 60 to
85 mmHg (in the absence of drugs) were used in the study. Coronary conductance (in
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20  concentrations of the adenosine receptor agonists were administered until maximal coronary
vasodilation was observed. The steady-state responses to each concentration of adenosine
receptor agonists were recorded. In each heart of this series (4 to 6 hearts for each agonist)
only one agonist and one concentration-response relationship was obtained.

Coronary vasodilatory effect of Compound 16 in the absence and presence of adenosine

25  receptor antagonists.

To determine which adenosine receptor subtype (A, or Ajs) mediates the coronary
vasodilation caused by Compound 12, the A; and A;4 adenosine receptor antagonists CPX
and ZM?241385, respectively, were used. Hearts (n=6) were exposed to the compound being
tested (10 nM), and after the effect of this agonist reached steady-state, first CPX (60 nM),

30  and then ZM241385 were added to the perfusate and the changes in CPP were recorded.

In isolated perfused hearts (n=36 rats and 18 guinea pigs) paced at constant atrial
cycle length of 340 msec, adenosine, CGS21680, WRC(0470, and Compound 16 caused a
concentration-dependent increase in coronary conductance. CGS21680 and WRC0470 were

the most potent agonists tested. Compound 16 was approximately 10-fold more potent than
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Speci ficall y, ot ency oun 16 to e, coronar asodi |l ati on
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CVT-5 10

2-{6- [((%‘ﬁ?%ﬁ?éqta@eé“ginfg‘rneh@f’pu??m d, | AMU 38 sRyelestivh Ao AA0B: BPRENNY ane

-3, 444li OtPcoucher et al, 1 995) at the concentration of 60nM. As shown in Figure 1, Compound 16

significantly increased coronary conductance to 0.22+ 0.01 ml/mm Hg™' min” from a baseline
value of 0.16+0.02 mlmmHg"min'l. This increase in coronary conductance caused by
Compound 16 was not affected by CPX but was completely reversed by ZM241385 (0.17 +
0.02 mlmm Hg-1 min™).
15 Example 16
The objective of this Example was to determine the functional selectivity of
Compound 16 to cause coronary vasodilation. Specifically, the potency of Compound 16 to
cause coronary vasodilation (As4 AdoR response) and prolongation of A-V nodal conduction
time (A| AdoR response) were determined in rat and guinea pig hearts.
20 Materials
Sprague Dawley rats were purchased from Simonsen. Hartley guinea pigs were
purchased from Charles River. Compound 16 was prepared as described above. CVT-510 -
2-{6-[((3R)oxolan-3-yl)amino]purin-9-y1}{4S,3R,5R)-5-(hydroxymethyl)oxolane-3,4-diol -
was prepared in accordance with the synthesis method disclosed in U.S. Patent No. 5,789,416.
25  Ketamine was purchased from Fort Dodge Animal Health (Lot No. 440444) and xylazine
from Bayer (Lot No. 26051 A). Krebs-Henseleit solution was prepared according to the
standard methods, and 0.9% sodium chloride was purchased from McGraw, Inc. (Lot No.
J8B246).
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used in k&t SCHMaryGRITRBRdNYpreRRThPReRitéred throughout the experiment and recorded
either on a chart recorder (Gould Recorder 2200S) or a computerized recording system
(PowerLab/4S, ADInstruments Pty Ltd, Australia). Only hearts with CPP ranging from 60 to
20 85 mmHg (in the absence of drugs) were used in the study. Coronary conductance (in
ml/min/mmHg) was calculated as the ratio between coronary perfusion rate (10 mi/min) and
coronary perfusion pressure.
A; adenosine receptor-mediated depression of A-V nodal conduction time (negative
dromotropic effect) was measured. Atrial and ventricular surface electrograms in rats and His
25 bundle electrogram in guinea pigs, were recorded during constant atrial pacing. The effects of
Compound 16 on atrioventricular conduction time and stimulus-to-His-bundle (S-H interval)
were determined as described previously by Jenkins and Belardinelli (1988).
The effects of Compound 16 on coronary conductance (A4 effect) and atrioventricular
conduction time or stimulus-to-His-bundle (S-H) interval (A, effect) was then determined.
30  Hearts were instrumented for continuous recording of coronary perfusion pressure (A;a
response) and atrioventricular (A-V) conduction time or S-H interval (A, response). In each
experiment, concentration-response relationship of Compound 16 (n=6 rats, 4 guinea pigs) to

increase coronary conductance and to prolong A-V conduction time or S-H interval was

determined. After control measurements of CPP and A-V conduction time or S-H interval
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(i.e., guinea pig hearts Compound 16 caused some negatlve dromotropic effect. Nevertheless,
Compound 16 was at least 215-fold more selective to cause coronary vasodilation than
negative dromotropic effect. The reason(s) for the species difference in the A; AdoR-
mediated response elicited by Compound 16 is unknown. Regardless, in both species (rat and
25 guinea pig) Compound 16 causes maximal coronary vasodilation at concentrations that do not
cause prolongation of A-V nodal conduction time, i.e., without negative dromotropic effect. It
was also observed that Compound 16 has a greater affinity (i.e., >2- / >-13-fold) for Aj4 than
Al AdoR and that there is a markedly greater receptor reserve for A;a AdoR-mediated

coronary vasodilation than for A; AdoR-mediated negative dromotropic effect.
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20 standard methods, and 0.9% saline was purchased from McGraw, Inc.
In this study, the following laboratory preparations were used. 1) Rat isolated perfused
hearts; 2) Anesthetized open-chest pigs;
Rat isolated perfused heart preparation
Adult Sprague Dawley rats of either sex weighing from 230 to 260 grams were used in
25  this study. Animals were anesthetized by peritoneal injection of a cocktail containing
ketamine and xylazine (ketamine 100 mg, xylazine 20 mg/ml). The chest was opened and the
heart quickly removed. The heart was briefly rinse in ice-cold Krebs-Henseleit solution (see
below), and the aorta cannulated. The heart was then perfused at a flow rate of 10 ml/min
with modified Krebs-Henseleit (K-H) solution containing NaCl 117.9, KCl 4.5, CaCl. 2.5,
30 MgSO, 1.18, KH,PO4 1.18, pyruvate 2.0 mmo/L. The K-H solution (pH 7.4) was gassed
continuously with 95% O, and 5% CQO, and warmed to 35+0.50°C. The heart was electrically
paced at a fixed cycle length of 340 ms (250 beats/min) using a bipolar electrode place on the
left atrium. The electrical stimuli were generated by a Grass stimulator (Model S48, W,
Warwick, RI) and delivered through a Stimuli Isolation Unit (Model SIUS, Astro-Med, Inc.,
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Institutional Animal Care and Use Protocol.

20 Anesthesia was anesthetized with ketamine (20 mg/kg, i.m.) and sodium pentobarbital
(15-18 mg/kg i.v.). Anesthesia was maintained with additional sodium pentobarbital (1.5-2
mg/kg, i.v.) every 15-20 minutes. Ventilation was maintained via a tracheotomy using a
mixture of room air and 100 % O,. Tidal volume, respiratory rate and fraction of O; in
inspired air were adjusted to maintain normal arterial blood gas (ABG) and pH values. Core

25 body temperature was monitored with an esophageal temperature probe and maintained with a
heating pad between 37.0-37.5°C. Lactate Ringers solution was administered via an ear or
femoral vein, at 5-7 ml/kg/min after a initial bolus of 300-400 ml. A catheter was inserted
into the femoral artery to monitor arterial blood pressure and to obtain ABG samples.

The heart was exposed through a median stemotomy, and suspended in a pericardial

30 cradle. Left ventricular pressure (LVP) was measured with a 5F high fidelity pressure
sensitive tip transducer (Millar Instruments, Houston, TX) placed in the left ventricular cavity
via the apex and secured with a purse string suture. A segment of the left anterior descending
coronary artery (LAD), proximal to the origin of the first diagonal branch, was dissected free

of, surrounding tissue. A transit time perivascular flow probe (Transonic Systems Inc., Ithaca,
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The perfusate concentrations of Compound 16 and adenosine were 20 nM and 200 nM
respectively, which were approximately 4x their respective concentrations previously
established to cause 50% of maximal increase in coronary conductance (ECsg) in rat isolated
perfused hearts. The times to 50% (¢ 0.5) and 90% (t 0.9) reversal of the decreases in CPP
25  were measured from the time at which the infusion of the agonists was stopped.
Dose-dependent duration of maximal vasodilation caused by bolus injections of
Compound 16. To determine the dependency of the duration of maximal coronary
vasodilation on the dose of Compound 16, boluses (100 — 300 pl) of a 2 x 10° M stock
solution of Compound 16 were injected into the perfusion line. In addition, the duration of

30 the injection was varied according to the volume of the boluses such as 10, 20 and 30 sec for

100, 200 and 300 pl boluses respectively. The duration of maximal effect was measured

from the point at which the decrease in CPP reached the nadir to the onset point of reversal of

CPP.
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A2 Aadenodifdion of adanesing agoniste pendueed wvarying degrsey off wystsaie hypotesssiase andhence,
corongry ;¢ gﬁ&%&“&? experiments, phenylephrine was administered intravenously. Hemodynamic

measurements were made prior to and following the initiation of the phenylephrine infusion at
dose of - 1 pg/kg/min. The phenylephrine infusion rate was adjusted during and following the
infusions of the adenosine agonists to maintain arterial blood pressure within 5 mmHg of
preinfusion values. The effect of a maximum of three different agonists was determined in
25  each experiment.
Results
Adenosine, the compounds of this invention and other adenosine derivatives were
given as boluses into the perfusion line at concentrations that cause equal or near-equal
increases in coronary conductance. Although adenosine and the agonists caused equal
30 maximal increases in coronary conductance the duration of their effect was markedly
different. The duration of the effect of adenosine was the shortest followed by Compound 16,
whereas that of CGS21680 and WRC0470 were the longest. The durations of the coronary

vasodilation caused by adenosine, the compounds of this invention and other agonists
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the reversal time (t 0.9) of the coronary vasodilation caused by the same agonists.
Regardless of whether Compound 16 was given as bolus or continuous infusion the
reversal of the coronary vasodilation was relatively rapid. In fact, a comparison between a six
15 minute infusion of adenosine and Compound 16 at doses that they cause equal decreases in
coronary perfusion pressure (CPP) revealed that adenosine and Compound 16 have a similar
time course for vasodilation and reversal time. Both the t 0.5 and t 0.9 were near identical.
The duration of the coronary vasodilation by Compound 16 was dose-dependent. Increasing
the volume of a bolus of Compound 16 (stock solution of 2 x 10 M) caused progressively
20  longer lasting decreases in CPP. The maximal duration of the coronary vasodilation (time that
CPP remained at its lowest} increased as the volume of the boluses increased from 100 pl to
200 and 300 pl without affecting the maximal decreases in CPP.

Coronary vasodilation in an open-chest pig preparation

In in situ hearts of an open-chest anesthetized pig preparation Compound 16 of this
25 invention as well as CGS21680 and other A;aAdoR agonists (i.e., WRC-0470 and YT-146)

caused significant increases in coronary blood flow (CBF). Selected doses of these
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and Y§-1 n)_caused significant increases in coronary blood flow (CBF).
Sel ect ed "dosés of these 41 neasured as the tine to 50% and 90% (t 0.5 and
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Aza AdoR agonists and "CVT-compounds" was variable. The reversal time of the increase in
CBF caused by Compound 16 of this invention were shorter than that of CGS21680, WRC-
15 0470 or YT-146. More importantly, as in rat isolated perfused hearts, there was a significant

(P < 0.05) inverse relationship ( r = 0.93) between the affinity (PKi) of the A;aAdoR agonists

for pig brain striatum A;s receptors and the reversal time (t 0.9) of coronary vasodilation.

There was an excellent concordance between the reversal time of the coronary vasodilation

caused by a selected number of agonists in rat isolated perfused hearts and in anesthetized
20  open chest pig preparations.

Table 6 - Reversal Time of Coronary Vasodilation Caused by Various Adenosine Receptor
_Agonists in Open-Chest Anesthetized Pigs

Agonist t 0.5 (min) t 9.0 (min) n
Compound 16 (10pg/kg/min) 1.9£0.2 10.120.7 3
Compound 16 (310ug/kg/min) 2.6£0.4 12.311.1 6
WRC-470 (1pg/kg/min) 9.5+0.8 22.5%1.6 6
GSC21680 (2pg/kg/min) 9.7+0.8 21.440.8 3
YT-146 (1pg/kg/min) 17.8.£34 32.945.6 3

Time (in minutes) to 50% and 90% (t o5 and t o9, respectively) reversal of the increases in
coronary blood flow caused by adenosine receptor agonists. Values are the means + SEM of
25  one or two determinations in each animal (n).
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i nvention were shorter than that of CGS21680, WRC 0470 or YT-146. More
inportantly, as in rat isolated perfused hearts, there was a significant
(P < 0.05) inverse relationship (r = 0.93) between the affinity (PKi) of ‘
t he A2AAdoR agonists for pig brain striatum A2A receptors and the reversal
time (t 0.9) of coronary vasodilation. There was an excell ent concordance
bet ween the reversal tine of the coronary vasodilation caused by a

sel ect ed nunber of agonists in rat isolated perfused hearts and in

anest hetized open chest pig preparations. Table 6 - Reversal Tinme of
Coronary Vasodil ati on Caused by Various Adenosi ne Receptor Agonistt 0.5
(mn)t 0.9 (mMmn)n Conpound 16 (10g/kg/ m n)1.90.210.10.73 Conpound 16

(3109/ kg/ m n) 2. 60. 412. 31. 16
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(1 g/kg/mn)17.8. 3.432.95.63 Receptor Agonists in Open-Chest Anesthetized

Pi gs Agoniveh#st wéclah iy Chest Anesthetized Pigs Tine (in m nut esi tng i&é o and
90% (t 0.5 and t 0.9, respectively) reversal of the increases AOEE nary

bl ood fl ow cau oSk ne or agonists. Values are the means SEM
of one or two§ R%R\g&g%av&g*ﬁ?ﬂ@# animal (n). 43 22 DEC 2003 Conpound

16 is a |l ow afflnlty A2AAdoR agoni sts and | ess potent (- 10-fold) than the
prototypi cal agoni st CGS21680. Neverth Ilg"ss Conmpound 16 is a full agoni st
to cause coronary vasodilation. But, dag shown in this study the duration
of its effect is several-fold shorter ntheﬁ of the high affinity

agoni sts CGS21680 and 16 is a short acting A2A
AdoR agoni sts coronary vasoOd of s short duration of
action in conparison to the/hi gh\af bai ty A2AADOR agoni sts (e.g., WRC 0470,
CGS21680) this |ow af s but i1 |~t'| |1 ni st coronary vasodil ator
may prove to be ideal phar ogi cal "st r agents" during

radi onucl i de i magi ng of the ocardium 44/ What we claimis: 12 DEC 2003
1. A conpound having the forpéla: OH whergin R mm&;ﬁ OH, or -CONRSR6; R3 is
sel ected fromthe group consisting ofR 15 yl, hal o, NO2, CF3, CN,
OR20, SR20, N(R20)2, S(O R22, S02R22, SO02N(R2)2, S02NR20COR22,
S02NR20C02R22, SozNR2000\I( R2) 2, N( R2)2 NR20 2, NR20CO2R22,

NR20CON( R20) 2. . COR?0 2 0SCPR22, NR20SO2R22,
SOZNRZO(COZR)ZZ oo C%%@H 6%%&6 C(O)OCHZCE(O)RZO and
OCON( RR0) 2, - CORRERReleiad ﬁ%nahieegﬁsh c \ p}g'm@%ﬁﬁmm' ¥Fs, @Xba’a“d

het er oaryl Jvher eip the aI nyI aryl et er occh% and’
het er oaryP sub‘gﬁ nS@DRe o@@zlbn,al S@zﬁﬂﬁghd t SONRACORT ,roSOJ;N 'co,.R%,

S kyl | NODOINRT SRS N NRKEDOR: CRMCERE, WReCERE™), CoR®, TR,
CON(R™),, CONR”SOan, R2°SOZR22, SO,NR¥CO,R%, OCONR”SOZR”, OC(O)R®®,
C(0)OCH;0C(O)R*, and OCON(R™),,-CONR'R?, C,.5 alkenyl, Cy.s alkynyl, heterocyclyl,

10 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 consisting of halo, alkyl, NO,, heterocyclyl, aryl, heteroaryl, CF;, CN, OR%,
SR, NR™), SO)R®, SOR® SONRM, SO;NRPCORZ, SO,NRPCORZ
SO:NR*CON(R™),, N(R?®), NR®COR?, NR®CO,RZ, NRPCONR?),, CORY, CO,R?,

15 CON(R™),, CONR™SO;R?, NRSOR%, SO,NR*CO,R?, OCONR®SO,R®, OC(O)R,
C(0)OCH0C(O)R*, and OCON(R™), and wherein the optional heteroaryl, aryl, and
heterocyclyl substituent is optionally substitited with halo, NO,, alkyl, CFj, amino,
monoalkylamino, dialkylamino, alkylamide, arylamide, heteroarylamide, NCOR?%,
NR™S0,R*?, COR”, CO,R?, CON(R*),, NR*’CONR?),, OC(O)R?, OC(O)N(R?®),, SR,

20 S(O)R%, SO,R%, SO,N(R™),, CN, and OR?

R® and R® are each individually selected from H, and C;-C;s alkyl optionally
substituted with from 1 to 2 substituents independently selected from the group consisting of
halo, NO, heterocyclyl, aryl, heteroaryl, CFs, CN, OR%, SR*’, N(R*),, S(O)R%, SO,RZ,
SO:NR>),, SO,NR*COR”, SO,NRCOR?, SO,NRPCON(R?),;, N(R?), NR®CORZ,

25 NRCOR™, NR¥CONR™), NRPCNR®)NHR?, COR®, COR®, CONR™,
CONR™SO,R”, NR¥™SO,RZ, SO,NR®CO,R®, OCONR¥SORZ,  OC(O)RZ,




SR20, N(R20)2, S(O R22, SO2R22, SC2N(R2)2, SCRNR20COR22, SOZNR%%%@EU%
SC2NR2OCON( R2) 2, N(R20) 2 NR20COR22, NR2QGD2R22, NR20CON( R20) 2,

%g%o%ﬁ&@%@gﬁéﬁ@@%ﬁ Srel Ao el Setgia Yy 2L ahd

het er oar yhetemcydlyl auisbtitieat ero aptibydllys lsiii&huttede AWith shaltit NORAlalkyl,s OPS! hinircgd

wi th hal o, al kyl, CF3,. am no, m)noal kyl am no, di al kyl am no,
al ky! ani dEIONgngaW% alkglemine | aatkd amideRy depprrdamiger, NCOB3HR20,

SooN R2) 2 RO (b SO AN ) AHDNE I S

and c1sc:15((am%§/|so;a€% smaN(Bi")zs@NsmmR@q with froml to 2 substltuents
i ndependently sel ect ed fromthe group consisting of halo,

het erocycl yl, &r{d selesiadchromathe grampzongisiingaplydragrroCi- N(fﬂ&)lzcz (kb Cz15

NR2OCOR2? S TVEN IR R RN P o B DS S
CON( R20} 2 hetexadiAAISQARZ Reterdiiz DSBS R Rent SG2NREAHGARIRR Zubsei2 4H62 B/ 1 to
OC(O R20, 45 2 2 DEC 2003 O OCH20OC( O R20, and OCON(R2) 2 and wherelnthe

opti onal Aehstifusatsyndepgrdently selectedfrowythe group (consiging; af Nheheserorysig) aJyl

b I
ai ol ko anfaistSabl, O en B et ral@ﬁ&@&@"ﬁ%ﬁ?%&%‘ﬁm
COR20, oogaaﬂRz"@@iRP?Z)ﬂ)z méR@E(m{%R’@W@q@(@?@ ZNREBé‘ﬂJ(R”)Z,
S(O R22, S02e, SO2ZN( 3%0) R7 is selected fromthe grou

consi sti n§QRhy 9 @Omaobzkyl CQTJQRZESOzﬂzﬁ,enyNR‘;SQzE%Z, aSRNRP’COR ™,

vt heOHONg? hzﬁf;ﬁﬁﬁé@??%é?&?)@*ﬁﬁ@@&"’?sa%'afﬁc&a?dﬂéﬁ&yw S e
wi th fromoptiéral &eteﬁdlﬁ%z lai)lli%HShdté}d@ﬁﬁmdsﬁBétiu‘ierﬁ E&r@%ﬁ&:ﬂl&%ﬁb&ﬂﬁt&rﬂﬁﬁ halo

heterocyclyl, aryl, heteroaryl,

consi sting of halo
SR20, I\ R%% afky).R26Fs, Somene,  sopsilkdanino, Satisdeane?? alkymmﬁlsazommm¢,
SO2NR20 ) k32 0 CQR B2 2 0
C02R20, %ﬁ?‘%&v&mgsez A @%ﬁ% &@%’8\5&‘)@2
00( O R20, OU(O)RIGRORMIRED,, R, SEONRATO R A0, NRMS), TN, Bd OR™;
R® is selected from the group consisting of hydrogen, C,.;s alkyl, Cs.15 alkenyl, Cs.;5
alkynyl, heterocyclyl, aryl, and heteroaryl, wherein the alkyl, alkenyl, alkynyl, aryl
20  heterocyclyl, and heteroaryl substituents are optionally substituted with from 1 to 3

substituents independently selected from the group consisting of halo, NO,, heterocyclyl, aryl,
heteroaryl, CF;, CN, OR?, SR*, N(R*),, S(O)R*?, SO;R®, SO;N(R?),, SO,NR*COR?%,
SO,NR**CO,R*?, SO,NRP’CON(R?),, N(R?®), NR*CORZ, NR*CO,R%, NRP®CON(R?),,
COR®, COR®, CON(R®), CONR™SO,RZ, NR¥S0,R¥, SO,NR¥CO,R%,

25 OCONRSO;R*?, OC(O)R*, C(0)OCH,O0C(O)R®, and OCON(R?®), and wherein each
optional heteroaryl, aryl, and heterocyclyl substituent is optionally substituted with halo, NO,,
alkyl, CF3, amino, monoalkylamino, dialkylamino, alkylamide, arylamide, heteroarylamide,
NCOR®, NR¥™SO,RZ, COR?, CO,R®, CONR™), NR¥PCONR®), OC(O)R%,
OC(O)N(R?®),, SR?, S(O)R®Z, SO,R?, SO;N(R?),, CN, and OR?;

30 R is selected from the group consisting of H, Cy;5 alkyl, Cz.15 alkenyl, C;.;5 alkynyl,
heterocyclyl, aryl, and heteroaryl, wherein the alkyl, alkenyl, alkynyl, heterocyclyl, aryl, and
heteroaryl substituents are optionally substituted with from 1 to 3 substituents independently
selected from halo, alkyl, monoalkylamino, dialkylamino, alkylamide, arylamide,
heteroarylamide, CN, O-C,4 alkyl, CF3, aryl, and heteroaryl;




optional heteroaryl, aryI and heterocyclyl substituent are ogtlonal ly

substituted with hal o, NC2, aI kyl, CF3, m no, m)noal kyl anmihéDEC 2003

di al kyl bk, d N R20S02R22,
ccre0, Co2rob, RORCRBYSE b eriy Héf@ﬂﬂ%@@@‘*% AR S rp T, e AL,
S(O R22, S iR

cgn)3| St nﬁé}&'88 ldlr éﬁggﬁa%{é{%ﬁgf kyeﬁ Cc2 %kyépélé%@l ilgﬁtég?él?mrﬁ %ylgﬁ‘%lp

het er ocycgstbroala{ wbstlamdtsm eptimally substituted mthlfe)nall I¢9I3 s@lsﬂnaaytk m@pkqde;:diy

%r%/lh,frgt er, ng 3* g}ua@ﬂ? roa%%%gﬁstlt re opt| . @tﬁllng ted

r
consi s§ i NRetefo aryl CF3 CN,
SR20, N(R2O. & C»V\gel\d%zoj@f%%%z ) &?'lﬁza{éc}/hetggz LB oy , SOZNRZOCDZRZZ,

SC2NR20CON( R2) whemsitFB) andNE20€aiaed fRAGIRREA condREBEORHREN) 2lkyl, Gt 4 t.hat
CO02R20, CON R2 0Q02R22, QCONR20SO2

00 O R0, RPN AR e GO s B iU VD B oV R MBFD K
het er oar ﬂsmo@hﬁrogﬁﬂﬂcxhﬁ# gr@g}%@{ |anﬁ‘¢h‘&§1'ﬁ“i§ﬁ$t Hydrdglh ﬂf%fﬁizl 1¥lr1rfd1‘9§én' tuted

wi th hal o, NOZ, , nonoal ky amno di al kyl a
al kyl am de, ar 21 am ﬁrha ctrep@mdant \cl zgumi Uwheremaplemﬂ(fﬁ@ﬂmﬁgro@m&;suﬁgﬁfm

SCON A8} 5HSCRYa f e, CRE PR, S é@gﬁ ) PR e SRR o RAer: RO A
C1_15 al kyploNiFRsl |5t§f'¥1te$?r(%?yll@ﬁneny la&lgﬂ OmAC h¥fero lyéubsﬁtﬂgnts ar

heteroaryl, wherein the al het er ocyclyl
het er oary bplmﬂaﬂy isubstitited awith frpii bral3l gubsmthsms lmdepdmmtljn séleo:ml Ifroino t}ﬂ: group

i ai kyl zﬁ?éf?;ls'nﬁgﬁs&e%%%'y HHHTETs (eDba: S b GRS S sa@!r\&%ﬁ‘pz,
cc;];ﬁm glylng of Célﬁiilgpg'ﬁi ON@%?%%%%&t@#%ynyﬁﬂ% rocycﬁl%{?lui[g

aryl, landopmmllgaubdumtemmmmm seylaCFy CN, ahkORY1;, al kynyl , het erocycl yl,
AT TR PO A ALV e
G a0y, g L‘*é’%“éf%b?ﬁf“@;“#m@%} ARLOCATH TSl o s S o
group conﬂFsI ing of H Cl1-6 alkyl, and aryl that
R’ is selected from the group consisting of Cy. s alkyl, C,,s alkynyl, aryl, and
20  heteroaryl, wherein the alkyl, alkynyl, aryl, and heteroaryl substituents are optionally
substituted with from 1 to 3 substituents independently selected from the group consisting of
halo, aryl, heteroaryl, CF3, CN, and OR?", and wherein each optional heteroaryl and aryl
substituent is optionally substituted with halo, alkyl, CF; CN, and OR®;
R® is selected from the group consisting of hydrogen and C,.;s alkyl;
25 R? is selected from the group consisting of H, Ci4 alkyl and aryl, wherein the alkyl
and aryl substituents are optionally substituted with one alky! substituent; and
R* is selected from the group consisting of Cy alkyl and aryl, wherein the alkyl and
aryl substituents are optionally substituted with from 1 to 3 alky! groups.
3. The compound of claim 1 wherein R? is selected from the group consisting of
30 Cis alkyl, halo, CF3, CN, OR?, CO,R?®, -CONR'R?, aryl and heteroaryl, wherein the alkyl,
aryl and heteroaryl substituents are optionally substituted with from 1 to 3 substituents
independently selected from the group consisting of halo, alkyl, aryl, CF3, CN, OR?, CO,R®

and CON(R*),, and wherein each optional heteroaryl and aryl substituent is optionally
substituted with halo, alkyl, CF; CN, and ORY;




Is optionally substituted with halo, CN, CF3, OR20 and N(R20)2, with the
proviso that when R2 is not hydrogen then R4 is hydrogen, and when R4 is

t hyd t is hyd . 2. Thé# d of claiml wnebEl HIR3 i
Lo ot o T o R A g cab ALl sstecteg Ao PlrResm i Altte ON,. ORbg,

netor oar v ndk o firied SHUNSERNG poiiRlof EaHiE, oy S Eroph Xl e

opti onal | jlkgyist hrid keeroidyl bubistiaBhtd ateOoptionnlds bubistiturddswith Gepe D de Btsulstitwdnest ed
fromthe group consisting of halo, aryl, heteroaryl, Sf32

S(O R22, Bdampdentigeelecirg frpm thegrep, cougistrridnle, @(W%%ﬁ%ﬁiﬂo%%@%aeg’
ol o a1 KA et BoiftalbesBidaRt AR suSuRRhl Ak SRS pAY,

fromthe gkauorsoNsasd ORY;0of H and C1-Cl5 alkyl optionally substituted
with one aryl supbstituent that is optionally substituted with halo or CF3;
R7 i s sel ect edRtissetectpd frgmahe gvoup sprsisting ofhydrogarang)| Gayis alkgR and 3| kynyl |

aryl, and hetggoaryl, wherein the alkyl kynyl , aryl, .and heteroaryl

substituents afte 1%#?%#?@%%8?9 f‘lﬂsbs\éng\nofh‘#?%er‘hafatdﬁylggbst i tuents

i ndependent |y gel ectRdediysiimil e ciRUPWRAESI Y isRelebibd Rl the @bt} consisting of
heteroaryl, CF3, CN, and OR20, and wherein each optional heteroaryl and

aryl 1&ub€i.ict aligt, halb, i GNa0sREBEONRIRE daryi arid heseroaryhmwhptein dralky, aryhd
OR20; R8 i elected fromthe I Ssti. f d Cl1,15 al kyl;
R0 | 5. el b TEtFr AT LR 516 GHUPE P gabr e rith PRyl Ehp cigrimudnes”
wher ei n t hReadldvitly 30EcRd éﬁoxﬁ“@ét gr‘bﬂﬁnéo%sﬁ{iﬁg Qrt hQRaklyy, seest Chut @R Wah

one al kyl su Stllt ent; and R22 1s selected fromthe group consisting of Cl4
al kyl andCﬁlN(R,“)mherei n the alkyl and aryl substituents are optionally

substituted w f 1 tq 3. al ro 3., Th d laim1
V\Eer e: nuRS i \é\n g?&ﬁ?ﬂf“ﬁ?&ﬁ“@ﬁ'&r@%gﬂe u%ﬁ@?@tl}yﬂﬁ“%ﬁggﬂ E‘&nﬁu‘gi;kgl ?I hmal 0,
CF3, N, OR20, RO X EREwed HamVRE up%’oﬁgist?rrgdoﬁ'@ﬁ;ﬁ hIRSH, ﬂ'y'l, A HeRirdhrf D S hadettVthe

aryl and heteroaryl substituefts are optionally substituted with from1 to

3 subst i t akml, aryl iand dpterveyl tshistitentscdre dpfiorably tshbstguted: pithdinem St toridysubtifuents,
al kyl, aryl, CE3, CN : 2R20 and CONCR20) 2, . and wher gj.n C
opti onal ﬁ@ﬁa?r@aw}x S%%%f?w%wgw P@fé‘ﬁnns&%g%'ﬂ b hetFroayinChp+ s‘g"zv‘&apﬂ
hal o, al k : : : ;

Wheref egﬂggaﬁg%lﬂd 231 inidlSis oEéo@a'ﬂ sTstikted RAGhalo, alkyl,

I ndi vidually se rogen-and C1.6 alkyl; R7 is selected from’the
group con€lIFsNjgndOREY; 10 al kyl, aryl, and heteroaryl, wherein the

20 R3is selected from hydrogen and C,.;s alkyl; and
R is selected from hydrogen and C;_ alkyl.
5. The compound of claim 1 wherein R is selected from the group consisting of
Ct.10 alkyl, halo, CF3, CN, OR¥, CO,R?, -CONR’R® and aryl wherein the alkyl and aryl
substituents are optionally substituted with from 1 to 3 substituents independently selected
25 from the group consisting of halo, alkyl, CF;, CN, OR* and CONR*),;
R® and R® are each individually selected from the group consisting of hydrogen and C;.
salkyl;
R’ is selected from the group consisting of Cj.1o alkyl, aryl, and heteroaryl, where the
alkyl, aryl and heteroaryl substituents are optionally substituted with from 1 to 2 substituents

30  independently selected from the group consisting of halo, aryl, heteroaryl, CF3, CN, and OR¥
and wherein each optional heteroaryl and aryl substituent is optionally substituted with halo,
alkyl, CF; CN, and OR*;

R% s selected from the group consisting of hydrogen and C,.,; alkyl; and
R? is selected from the group consisting of hydrogen and C,_4 alkyl.



et e .l -

al kyl, aryl and heteroaryl substituents are optionally substituted with

froml to 2 substituents i ndependent Iy, ected fromthe gro%ﬁ&;@h ting
of hal o, aryI het %?? a rein each
het er oar yl aryl 33{) pof"% {CII S o ona l)? Q%@F‘et uted with hal o,
al kyl , CF3 CN RERdeIR mﬁelm@m&m & COVR M e -CONRORE @RS e, ivitigr&h the

[

hydrogen and C1 15 al kyl; and s selected fromthe group consi sting of
hydr ogen & sebstituest qupnomallﬂwbstﬁ@tné@mhcﬁm 1dp 3 substituends gideperlently sal¢cted ed

L oonwrre, PR SRS kuitie B paibrle e GBS PR CORRINE or oarvi
substig uents aR&isQ@pletted Hohythe whsilp! dotisith ffl'ﬁrdfdg@m (f,tl {%Qll@l %h&)ﬁ;tyl tWARRdif the

i ndependently selected fromthe group consisting al o, alkyl, CF3, CN,
OR20 and alm\lel@)ml RBbsiiteenie arg @ptowlyi ﬁchsuhuethlwyh sfedlracﬂ eth f2r csnbﬂ;ﬁ‘ch%gen

d Cl..6, ted f th Cl.1
ary - ancnfebpenp, pe SR FER, B, ot ceptis ey G bl Sl CRSLFM BnOR &
are opti o@Rére e‘au@abtlsdﬂ ﬁﬂl mﬁshmEﬁﬂmoﬁms&n; sﬁsﬁﬁatba W&iH Kalo 'ﬂﬂ@,ﬁ?lﬁsd@ﬂt luyd

selected fr mthe group consi sting of aryl, heteroaryl, CN,
and wher ®Ri ;each optlonal heteroaryl and aryI substituent is optlonal I y

substituted with h \ O; R8is selected from

hydr oden and g‘&?‘ﬁy% rr%/‘lﬁ&ro%ap kéla@@fle@ rom hydrogen and Cl4 al kyl .

5. The corrpounﬂloqg sagmgm g{ogérpm@CfM%I ected fromthe group consisting
of C1.10 al kyl, hal o, - CONR7R8 and aryl wherein the

al kyl and aryl7 subihwummlsdafdampﬂwdmadlmﬁ( wlﬁlﬁzﬂtHJt ed with from1l to 3
T R LT T T e AT
sel ect ed Mpﬁﬂﬁsﬁﬁieﬂtr RBLGRIIS s%étﬁ&e&’fwﬁ\yﬁi&ﬁg% ?%sﬁ%ﬁe@ts%&?bmdeﬁﬁ 's@lected

sel ected fromthe group conSisting of C1_10 al kyl, aryl het er oar yl ,
wher e 1§ hefroml thy groupcghsisting dﬁdaabKGars)alkyhtﬂfstanﬂM?,s are opti onal I y

substi LUt ed W Lb [ L0ME By USSh EONERLS L RdgRercant eSSk ol
T
consi st i ngrybefhyﬂlN)gBd GR ami whefeimkdohl gptiangl aryl substituent is optionally substituted
with halo, alkyl, CF; CN, or OR”;
20 R%is selected from hydrogen and C,.g alkyl; and

R is selected from hydrogen and C; 4 alkyl.

8.  The compound of claim 1 wherein R' is -CH,OH;

R? is selected from the group consisting of CO,R*, -CONR'R®, and aryl that is

optionally substituted with from 1 to 2 substituents independently selected from the group

25  consisting of halo, C |3 alkyl, CF; and OR?;

R’ is selected from the group consisting of hydrogen, and C_s alkyl wherein the alkyl
substituent is optionally substituted with aryl, and wherein each optional aryl substituent is
optionally substituted with halo, alkyl and CF;.

R¥is selected from hydrogen and C,; alkyl; and

30 R is selected from hydrogen and C,4 alkyl.
9. The compound of claim 1 wherein R'is -CH,OH;

R? is selected from the group consisting of CO,R*, -CONR’R®, and aryl that is

optionally substituted with one substituent selected from the group consisting of halo, C;
alkyl, and OR%;




1

R20 is selected fromthe group consisting of hydrogen and Cl.4 al kyl. 48
6. The conmpound of claiml wherein R is_-CH2OH 2 2 DEC 2003 R?ZiDSECZUUB

sel ected from the 0 onsi sting of . cd3 , .- CONR7 an ryl; . wherei
The Caryl  subs FUBHEERJEGR iectrapl sorsisto bt DIAURET ahd oAl Wergin th alkyl
subst i t uegitstitvegeReHBRAIlY sitRliRitddesith T2 Ml G here i BachOptionhil A %;mnmlyc
1.6 alkyl, CF3, CM ., and CON(MWD) 2; R7 is selected fromthe group

consi st i ngubsfitutgdowidlybalp. C1_10 al kyl and aryl, wherein the alkyl and aryl

substituents agg. g@tionallﬁ]substituted with froml to 2 substituents
i ndependent | y RelSd¥A08E3H t he group consisting of halo, aryl, CF3, ON,

and OR20 and mggélgctg@ﬁ.gmq%a%g@gn@@m alRpibstituent is optionally
substituted with hal o, alkyl, 3 CN, and " OR20 R8 is selected from

hydr ogen and C10.15 Fh&kgémpamd of Bain il swieedie 8 &d-(FH,OH;hydr ogen and Cl 4
T ROt e i on e T 4
" haependogpjoralg e ARALd Yt URE kel sblebi®d oo, L BIKERAORTE P\ | oy
and OR20; R7 i & ieselected droin bydrogen, gidoliy atloylsi sting of hydrogen, CI.8 al kyl
Subst M ut el v RERMRgsRaAT uant el ecrod from hato. aryl CE3. ON, and

OR20 and wher e';lﬁm, Eglgct%{lﬁb@p@&%x%n%gp?gk@uent is optionally substituted

wi th halo, alk el ected from hydrogen and CL. a
al kyl; and R201is ThteahpsinidrofolanydOoderciardiGlhmetykyl . 8. The conpound of
claim1 wherein R s -CH20H,  R3 is selected,fromthe group consisting of
C02R20, - CONR7RRS, aﬁea?wpow&fd%m 19pvhesin R v <efdehiti tuted with from1 to 2

substituents i @g?pe@g%%‘é’}ﬁ‘@&ﬁ lf&%}%ihli@igf(%ﬂﬂﬁ'onm sting of halo, C
; I'S'S

1.3 alkyl, CF3 and el ecte romthe group consisting of
hydrogen, and ®-B5 seldced fbvarthe rgrodpecaisisyihg of WBIR* ueMONR'REpundasi |that is
substituent js

B ) e P T o R ep o SR R he oy
consisting of halo, C 1.5 alkyl, CFs, CN, OR, and CON(R?),;

R is selected from the group consisting of hydrogen, C;.jp alky! and aryl, wherein the
alkyl and aryl substituents are optionally substituted with from 1 to 2 substituents

20  independently selected from the group consisting of halo, aryl, CFs, CN, and OR?® and
wherein each optional aryl substituent is optionally substituted with halo, alkyl, CF3 CN, and
OR®;

R%is selected from hydrogen, and Cy_;s alkyl; and

R¥ is selected from hydrogen, and C,4 atkyl.

25 14.  The compound of claim 1 wherein R! is -CONHE;

R’ is selected from the group consisting of CO,R?, -CONR'R®, and aryl that is
optionally substituted with from 1 to 2 substituents independently selected from the group
consisting of halo, C | alkyl, CF; and OR%;

R’ is selected from the group consisting of hydrogen, C,.3 alkyl, and aryl, wherein the

30 alkyl and aryl substituents are optionally substituted with one substituent selected from the

group consisting of halo, aryl, CF3, CN, and OR?® and wherein each optional aryl substituent
is optionally substituted with halo, alkyl, CF; CN, and OR?’;

R%is selected from hydrogen, and C,g alkyl; and

R? is selected from hydrogen, and C,4 alkyl.




o TR ERTRE

R8 is selected fromhydrogen and Cl1-3 al kyI and R20 is selected from
hydrogen and Cl-4 alkyl. 9. The compound,of claim1 wherein %él s - CH2CH

R3 is sel ect ed ro CONR7R8 HEICQ{]@/I that

is optionally gsubr:{ﬁ‘{] Hg{é)%@?ﬁagigﬁefy&ggfnogue&%@ﬁm ed fromthe group

consi sting of RhliPsel€dted froal kel oﬁ;ﬁl@o@m&g SOCD,R*0 E:@\IRQ@B an87ary15that is

selected fromthe group consi stl ng of hydrogen, and Cl t&%& wherein the
P

al kyl sub%ﬂtloﬂﬁ%ﬁub%“@?ﬁ Pithdron lsigd tsubanm@atwrdwcadgmly %n*m: @ the greup
opti onal #Stl}één ﬁﬁ% aI IIXQ:H é%bstdp%uoed with halo. R8 is hydrogen; and R20

s selecte | kyl . 10. The conpound of claim1

wherein Rl is RGd%adcteE%&‘rdnsﬂ@ eshsfstingof hgdre @yan@@n§l | Bt @f op oA R
-CONR7R8, and aryl that is o;e)gtrl@lgﬁnall s%rgs?ﬁru%ed Wi t gﬁég substltuentp

sel ect ed fybstituted]with grie ibstitrent s@e@ectﬁzgm hajey GFs, (N laad OF4"f r om hydr ogen, and

Cl1_3 al kyl; 45 h ected from hydrogen and G -4
al kyl. 11. The clgﬁ'ﬁlgétﬁ%%%frﬂmdé?gﬂllﬁ%éra@ﬁbf is a nethyl. 12. The

conpound of clR¥my sdle MR 6 My &S gbiS an@?f—‘h}kyl 13 The conpound of claim1l
wherein R is -CONHEt; R3 is seFecte I sti

rom té; oup consi sting of CO2R20,
-CONR7R8, and .yl Th@commundpfcl@mlllwhem ii$ @NH‘%Lth froml to 3

T ety sl &R SOEABY ogh reaipRsonS Mg, of EGHM,  RANKTR I theboryt g s ©
consi sti neptcﬂmnygﬁ&amdﬁkhaﬁé ibkitue ety fromWes, 1 s ik andlORA"; and aryl

substituents are optionally substituted with from'l to 2 substituents
i ndependent | y Belsewslestedframthehgrogp conpistiog oif hiydnegeroandh@l-o alicih yheretrde ality

ubst 1  ut SR pBonapicpostaRy B s pherin cach opfoudli By dispen i
hydr ogen, optitthafly sltatifthtédvith 8d. © is selected from hydrogen, and Cl.4

al kyl .
15 R%is hydrogen; and

R? is selected from hydrogen, and C; 4 alkyl.

17.  The compound of claim 1 wherein R' is -CONHEt;

R3 is selected from the group consisting of COzRZO, -CONR7R8, and aryl that is
optionally substituted with one substituent selected from halo, C ;3 alkyl and ORZO;

20 R’is selected from hydrogen, and C;_; alkyl;

R%is hydrogen; and

R is selected from hydrogen, and C,.4 alkyl.

18. A compound of claim 1 wherein the compound is selected from ethyl1-{9-
[(45,2R,3R,5R)-3,4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-yl } pyrazole-

25  4-carboxylate, (4S,2R,3R,5R)-2-{6-amino-2-[4-(4-chlorophenyl)-pyrazolyl]purin-9-yl}-5-
(hydroxymethyl)oxolane-3,4-diol, (4S,2R,3R,5R}-2-{6-amino-2-[4-(4-
methoxyphenyl)pyrazolyl]purin-9-yl}-5-(hydroxymethyljoxolane-3,4-diol, (4S,2R,3R,5R)-2-
{6-amino-2-[4-(4-methylphenyl)pyrazolyl]purin-9-yi}-5-(hydroxymethyl)-oxolane-3,4-diol,
(1-{9-[(4S,2R,3R,5R)-3,4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl}-6-aminopurin-2-

30  yl}pyrazol-4-y!)-N-methylcarboxamide, 1-{9-[(4S,2R,3R,5R)-3,4-dihydroxy-5-
(hydroxymethyl)oxolan-2-yl}-6-aminopurin-2-yl } pyrazole-4-carboxylic acid, (1-{9-
[(48,2R,3R,5R)-3,4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-yl } pyrazol-4-
y1)-N,N-dimethylcarboxamide, (1-{9-[(4S,2R,3R,5R)-3,4-dihydroxy-5-
(hydroxymethyl)oxolan-2-yl]-6-aminopurin-2-yl } pyrazol-4-yl)-N-ethylcarboxamide, 1-{9-




14. The conmpound of claim 1l wherein RL is -CONHEt; R3 is selected fromthe
group consi sting of CO2R20, - CONR7RS, Zi‘d aryl that is optidnaDEg 2003
n

R s o
B ar ol T SRR O QU IRAMCIR) Al s (AU pRAR IR
sel ect ed dmioopurine2-ylj ppragolebylyiN{dynigperitylnethy])cabykamid; {1 - {@N(4552R), IB3ER)-and

T L
; i 1 : T

20 m);o us ngrt%]%orgﬁlgih %)?@ﬁlﬁﬂ%%ﬁ#aﬁﬁﬁﬁél, ?ﬁﬂﬂ}’ é:%g\{lﬂlgt{ ?-@gg%éé%%d-@?&oxégr ect :d from

t he gr oup(hpdrozyméthyldpxolanc?¥ BB -amGGHRHRS-y! jpschzel-4-i1)¢dibinylaminojatétate sdridy

substituted with frgml to 2 substituents independently selected fromthe
group coRfwestheregt nalo, C 1.3 alkyl, CF3 and OR20; R7 is selected from

the grou onsj st f .alkyl that is optionally

substi tuflegc?i WI%E&%E%H@U}EE [ tﬁ%ﬁ‘iﬂngﬁ%ﬁéﬁl@?r om hal CF3, CN and OR20; R8
is selected fromhydrogen, and C1_3 alkyl; and R2D is selected from

hydr olfen, and Cl A al kyl. 16. The conpound of cl g} rein RL is - CONHEt ;
R3 is selected fromthe group consistipg of CO2RRO, 7R8, and aryl that
is optionally substituted with one su i .fromhalo, C 1-3
al kyl and OR24; R7 is selected fromth up fconsi sti fAydr ogen and
Cl.5 kyl wherein the al kyl subst rwent ptional l Pstituted with
aryl, "and wherein each optional aryl substituent is nal Iy substituted
with halo. R8 is hydrogen; and R20 is selected from hydyogeg, and Cl A

alkyl . 17. The conpound of claim 1 wherein R is -CONHgt; R3 is selected
fromthe group consisting of CO2R20, -CONR7R8, and aryl that is optionally

substpg Uty WiTH: RBRf 8 \¢BRipbhitEt cLif Bfor ath dripmtitalof a pharhiatedtidaY borpobitldn20;
for administration by intravenous bolus injection for stimulating coronary vasolidation

in a mammal.
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R7 is selected fromhydrogen, and Cl.3 alkyl; R8 is hydrogen; and R20 is
sel ected from hydrogen, and Cl-4 al kyl. s38. A conpound of cl &iZEL MBer ei n

the conpol@nd i 9he@be6f @sinf 20Wherefivthe phdraceutical composition if for administ
[ (4S, 2R, 3R, 5R) - 3, 4- di hydr oxy-5 (hydrgxyrret hyl ) oxol an-2-yI 1 - inistering a

- 6-am nopuri n-

(4S, 2R, 3R, 5R) - %e%gguwlgé%‘[q‘leéﬂ‘%ﬁf‘ﬁbg)r{pc{)ép‘ri"t“r?f’ dB§?lﬁ%|‘§ﬂgb‘tﬁﬁfﬂ“é’ e 5
(hydr oxymet hyl ol 2R 3R, 5R) - 2- { 6- am no- 2- [ 4- ( 4-

met hoxyphenyl ) MVP]%E?E eQ“‘FF'? 5 (hydr oxynet hyl ) oxol ane- 3, 4-di ol ,

(4S, 2R, 3R_ SR) - 2- 6- am no- 2- [ 4-(4-nethyl phenyl)pyrazolyl]purin-9-yl } -5
- (hydr oxyg%t hyfhe wafahemgomhnr@n the mammal is a human.

(1-{9-[(4S, 2R 3R, 5R) - 3, 4- di hydr oxy- 5- (hydr oxymet hyl ) oxol an- 2-yl | - 6- ani nopur

i n-2 y3i } p93.az oA-phaihacedtidiit tdtipssaidaeaipriddg the compound of claim 1 and
1-{9-[ (4S, 2R 3R 5R) - 3, 4- di hydir)oxy 5- £ P im 1 and one or more

(hydr oxynet hy'ﬂ%h@c‘ﬁh@aﬂé&hpﬁnﬁm nopuri n-2-yl ) pyrazol e- 4- carboxylic acid,
(1-{9-

4S, 2R, 3 5R - d - (hydro oxol ] - 6-am nopurijn- 2-
I[(}pyr azo )ﬁﬂ') Mﬂ%%{l@fn@éﬁ 2B @gl?i{\f}x r)ém tﬁe pharmaceutlcal comp%lémlon y
9-[(4S, 2R, 3R 5R) - 3, 4- di hydr oxy- 5-

(hydr oxynet hyl¥0&51e§ﬁﬂno¥FF01ﬂhqm nopurin-2-yl } pyrazol - 4-yl)-N-et hyl car boxam
ide, 1-{9 51 2 2 0 E C 2003 [(4S 2R 3R 5
R) - 3, 4- di By.dr oXlye phafingcbucivairodinpypbilion of @fin?2y Wheemahe B&ﬁﬁédlﬁblﬂshlseﬁll as an

pyrazol e- 4-carboxam de,

ar nowir n- o o Ieefinéty W o iece DD U AONRS 805 Blaltr Siaregation
214{ gl L;(/gr%%‘@"’é a{'ﬂ?ﬁ%‘%mpﬁw?]&?@&ﬂd Beyfiophid aghiyationr i n- 2- y|

}pyrazol -4-yl)-N[ (4 chl orophenyl) net hyl ] car boxam de,

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

(hydr oxynet hyl ) oxol an- 2-yl ] - 6- am nopuri n-2-yl ) pyrazol - 4-yl ) car bonyl am no] ac
etate, and m xtures thereof. 19. A conpound having the follow ng structure:
20. The use of a conmpound of claim 1l for the preparation of a

phar maceuti cal conposition for admnistration by intravenous bol us
injection for stinmulating coronary vasolidation in a mmmal. 52 2 2 0 EC
2003 ,21. The use of claim 20 wherein the pharmaceutical conposition if for
adm nistering a

20




t herapeutically effective amount of the conpound of claim1l ranging from
0.01 to 100ng/ kg weight of the manmmal. £2. The use of claim 20 wherein the
manmal is a human. 23. A pharnmaceutical conposition conprising the conpound
of claim1l and one or nore pharnaceutical excipients. 24. Th? EC 2003

phar maceuti cal conposition of claim23 werein the pharnmaceut g£
conposition is in the formof a solutigp. 25. The pharnaceuti cal
conposition of claim23 mﬂﬁgein t he bt is useful as an
anti-inflammatory, in adjuncty g her i opl asty, as a platel et
aggregation inhibitor, and ag an\in | at el et and neut r ophi
activation. | 53 NH2 N 14 2 0 E C 2003 and net hods for
usi ng the conpounds as A2A rec or agoni st stinmul ate manmal i an

coronary vasodilatation for thefapeutic pur/jposes and for purposes of
i magi ng the heart. R* "o

R1

o LLLL
I

and methods for using the compounds as A2A receptor agonists to stimulate mammalian

coronary vasodilatation for therapeutic purposes and for purposes of imaging the heart.




