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WD 2007/ 064795 PCT/ US2006/ 045845 PURI NE DERI VATI VES
AND METHODS OF USE THEREOF 5 REFERENCE TO RELATED
WQRRBIZOEATI ONS Thi s application clains the benePCT/Usf006/045845

U S. Provisional Application No. 60/740,795, filed

Novenber 30, 2005, which is incorporated by reference

herein in its entirety. 1. FIELD OF THE | NVENTI ON 10

The pr esent [ nventl on rel at es to Purine Deri vat | VEeSs;

conpal ATIVES AND M SO EOF

Puri ne Derlvatlve and met hods for reduci ng an

animal's core body tenperature, protecting an

animal's heart agai nst nyocardi al danage duri ng

car di opl egi a; REFEIRENCH €8 RALATED APHIYCADIGNS

cardi ovascul aif_disease, a neur ol ogr cal_drsorder, an

opht haltti$ eprdisaidon ¢laims thehenefic RERT Frovisionalokppligation No.
60/74(%’?%3%&{6%%&% J}I{)%lrr ?@?@009,?\2 %?:% 1H?orp§%%égg%ar%%ezgr?c§§1ﬂe$ﬁe in its entirety.

amount of a Purine Derlvatlve to an animal in need

thereof. 2. BACKGROQUND OF THE | NVENTI ON Adenosine is

a naturally ocdurr i T at is

ubi qui ' ' o

't s i St TeclinGHERR FUAD: STk rink DRSS Ry lising an
effectitd amdune of a P@riredbalvated; fanémeﬁmdm redmtmg%)aniimi sABrectaidly

surface rece tors h nodul ate.j nporta
tempeiphiys PO BUTEan B s Sout e e mapel Romedtduipe grrdioplegia; or or
treating H%%Q&ﬁm@%%aﬂ%da@&ﬁz@ digaf, @meﬁl@rﬂgﬁmﬁbﬂey ahQpBehaidlic condition,
adenosi ne”s regul ati on of a cell's ener ay suppl y.
an ischigde osridiieon, mepﬂwﬁls@nanmm ab@ﬂltiyca pegihecdisagpe, omﬂrabetes comptising

and oca | Lvates th
aaminflckp 38 3ip R R EmE S ¢ AN DRI R RSP A vt
the A2A receptor to |ncrease the oxygen supply,
thereby reinstating the bal ance of energy supply and
demand wi thpn t hBAICREROUNDOFAIWENIRVENTION of Al
and A2 subtypes TTncreases the anount of avarll able
oxygenAdanosing suenathiliyosewting pudng wickepsidedhat dankigeitous in

many aﬁ NS c%}pta%%s ﬁd%hgsr%et : Oﬁtgqﬂ(s) gbo%%gzﬁ %‘E O{;th %g%%ﬁ%gtlr%{fmﬁ Atl A, (further

subclafyi BaERL AL, 458 U pYlatBy Scdlilt fage fecepiom swhich indaiuldiy papdrant
an i schemc condition, hypotension and 30 seizure

physiolegi¢a) prapesseh addi ti on, nodul ation of Al receptors
sl ows 'Plﬁﬂgugﬁqﬂ Pé@%)‘?&' struétg)ggs 1% eheRkko f)la <o plementarx roles in

atrioventrl 'ting 1Tn the I zatl o
adenogifie’ s tgpuhtien bf a ceil’aendrgy bypdy. didenosing vdunln rscd metabolic product of

ATP, diffuses from the cell and locally activates the A; receptor to decrease the oxygen demand

or activates the Aja receptor to increase the oxygen supply, thereby réinstating the balance of
energy supply and demand within the tissue. The combined action of A; and A, subtypes
increases the amount of available oxygen to tissue and protects cells against damage caused by a
short-term imbalance of oxygen. One of the important functions of endogenous adenosine is to
prevent tissue damage during traumas such as hypoxia, an ischemic condition, hypotension and
seizure activity.

In addition, modulation of A; receptors slows conduction velocity in the heart’s
atrioventricular node, resulting in the normalization of supraventricular tachycardias and control
of cardiac ventricular rate during atrial fibrillation and flutter. Modulation of A receptors also

regulates coronary vasodilation.



10

15

20

25

30

of cardiac ventricular rate during atrial fibrillation
and flutter. Modul ation of A2A receptors al so

WO e@aloet7es coronary vasodil ati on. WO 2007/ 064 7BET/US2006/045845
PCT/ US2006/ 045845 Adenosi ne is al so a neuronodul at or,
whi ch nodul at es nol ecul ar nechani sns under | yi ng many
aspect §d&osRBYFiIY PEEGEBMoBAIRIOR, WhICE tldaR18% ABEhMr Hhanisms
central inhibitory effects. An increase in

underlyiag meany aspeats afahysieloginsbbias funekon bamedisting e¢ntead inhibitory effects.

An 1ncr1)<%/a$8 )ﬂ I?Elﬁr&t?&%gl%%%g@ﬁ%%@ %qi & rtg%ﬂnéqs S&éé gﬁz}rggbg?(moﬁgg%lala ang seizures.

Neuroti@istreitterd afd liltlmmhﬁl’@:s@)n@ﬁﬂb o2 uSErabd cherdBomge] murd daith; which
Adenosi ne i s thought to be an endogenous

can cayyerhraig famagant deaﬁvg ehdenopiae 15 tharghite bepp eadegeroysantigenyulsant
) i

ozt SOALBHE Ul AL BB 10 AR D AR A

agomsﬁ;gﬁmreﬁforeAaiermsﬁuhas gutiayidepsio apeqart ant rol e as a

cardi oprotecti yve agent. Levels of _endogenou
adenoshgiorE plass AT DGR ERle 25 £ Berd PRSI oenth Fsusls F

endogéHdtls RAGLSEE irfcpdadd ﬁPregﬂo?éé“f’o isdRnfl 'éhd‘gy@k@a ﬁfdtrﬁE)teEﬂ' tissue

(precondi ti oni ng) enosi ne agoni st hus are usefu
durlnga@d afier igduopr @resonditieniagk nAdenoFine agomipia tlatsiapthusefid ass e
nunbe; of adenosi ne Al receptor agoni sts have

cardlo%mter?tl&e & ved (Mbos et al., J. Med. Chem
28: 1388y, ﬁtﬂ&%}i,usg ke H‘ﬂﬁl@ﬁeﬁdf a@bnosmb Af\@deptoﬁg%ﬁlsts have
34: 3388- 339027%1991 Vittori et al Che

been dassriped(Mdaps ¢ MWechééﬁe@n_&t13%3 13841@9§ﬁ)adTh@i§ﬁ¥l 61 al., J. Med.

Chem. @e%g’ §¢: }%gg%i%%l%g Q/ﬁt&%?ﬁ lg%r%f,g\g ggg g, €hs @SB 66?@6&%& Roelen et al.,

JMedl&‘hEle-BQSl&%2D4)7ll)61986§i,kﬁrn$deel\7v@iden edalNeited COBBM. 41102-108
492-1503 (2003): U.S Patent 5 589, 467 to Lau” et

(1998 Dlbiey ¢ al phprt. b 755 T60(800 Lk Beaeragt a2 W e
r t |
46, 149&216%(% fon %’i £ e 3‘3}82%63%90 %E Jizy @gglf’aé%ngg 789,416, to Lum et al;
and C.Baullem C2refit MbdisinapOhémiatry G000, S7 m@w amsydm SSI on
that the reference is prior art to this application.
3.1 SUWARY OF THE | NVENTION I n one enbodi nent, the
i nve ntTHerblﬁﬁ&Y bEIRS, eRIRRYMISediRyiNGE thﬁ%pﬁl%a@%hfi‘s #dthan admission

25 A O
that the reference is pnor art to this application.

3.1 SUMMARY OF THE INVENTION

In one embodiment, the invention provides compounds having the Formula (I):

@
and pharmaceutically acceptable salts thereof,

wherein
A is —-CH,0H;
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(1) and pharmaceutically acceptable salts thereof,
wherein 30 Ais -CH20H 2 WD 2007/ 064795
WO see06/ 045845 B and C are -OH, D is: (CHXPOs2006MN5845

gNN NRL 5 Aand B are trans with respect to each
other; B and C are cis with respect to each other; C
aBAn®Cedre O or trans with respect to each other; Rl
is -H -halo, -CN, -N(R2)2, -OR2, -SR2, -NHC(O R2,
REE(ON(R2) 2, -NH(O OR2, C(QOR2, -C(OR,
-C(ONR2)2, -OC(ONR2)2, -C Iqi,% ofr -NOG2; 10 each
-R2 is independently -H -Ci1-C yf", -C2-C6 al kenyl,
-C2-C6 al kynyl, -(CH2)11--apyf=—}(CH2) 1,-(3- to
7-menber ed nonocyclic het éocycle), -(CH2)11 (8- to
12-nmenbered bicyclic hetenocycle), -(CH2)"-(C3-C8
nmonocycl i c cycl oal kyh , (C3-C8 nonocyclic

cycl oal kenyl ), -( 2 bicyclic cycloal kyl),
or -(CH2) 11 (C8-C1A bicyclic ¢ycloal kenyl); each nis
an i nteger rangi ng fy t ~1p each p is an
integer ranging from1l to 8; and® each g is an integer
ranging from1l to A conpound of Fornula (1) or a
phar maceutically acceptable salt thereof (a "Purine
Derivative") is useful for: (i) treating or preventing

a, cardj ovascul di sease, .a 20 neurol ogi cal disorder,
) agggit%gl?'r‘i‘fiiwi%ﬁaﬁpfa&gﬂ,ea%lln‘)tﬁ%rehem c condition, a
rBRed Cust e with tékpkct to each other;

C and D are cis or trans with respect to each other;

R' is ~H, -halo, -CN, -N(R?),, -OR?, -SR?, -NHC(O)R?, -NHC(O)N(R?),, -NHC(O)OR?,

~-C(0)OR?, -C(O)R?, ~C(O)N(R?),, -OC(O)N(R?),, -C(halo)s, or -NOy;

each R? is independently —H, -C;-Cig alkyl, -C»-Cs alkenyl, -C,-Cs alkynyl, -(CHy)y-aryl,
-(CHz)n-(3- to 7-membered monocyclic heterocycle), -(CH,),-(8- to 12-membered bicyclic
heterocycle), -(CHy)p-(C3-Cs monocyclic cycloalkyl), -(CHz)a-(C3-Cg monocyclic cycloalkenyl),
~-(CH2)n~(Cs-Cy2 bicyclic cycloalkyl), or -(CHz)n-(Cs-Cia bicyclic cycloalkenyl);

each n is an integer ranging from 0 to 6;

each p is an integer ranging from 1 to 6; and

each q is an integer ranging from 1 to 6.

A compound of Formula (I) or a pharmaceutically acceptable salt thereof (a
“Purine Derivative”) is useful for: (i) treating or preventing a cardiovascular disease, a
neurological disorder, an ophthalmic condition, an ischemic condition, a reperfusion injury,
obesity, a wasting disease, or diabetes (each being a “Condition”); (ii) reducing an animal’s core
body temperature; or (iii) protecting an animal’s heart against myocardial damage during
cardioplegia.

The invention also provides compositions comprising an effective amount of a
Purine Derivative and a physiologically acceptable carrier or vehicle. The compositions are
useful for: (i) treating or preventing a Condition; (ii) reducing an animal’s core body

temperature; or (iii) protecting an animal’s heart against myocardial damage during cardioplegia.
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obesity, a wasting disease, or diabetes (each being a
"Condition"); (ii) reducing an animal's core body
wao esopeeadure; or (iii) protecting an ani mal's PEHDS2006/045845

agai nst nyocardi al damage during cardioplegia. The

invention also provides conpositions conprising an

ef f ect TNSiInBRIbAH fuftherfrodided IMEIMBEs BB (i)@ddnE oﬁfifév@ntmg a

physi ol ogi cal |y acceptable carrier or vehicle.
Condlt;@m;ﬁggteﬂu@ng ap peimal’'s €prg bofdmtempepr)tturq; @a(mhgromctmg an an1ma1 s heart

agaln% {113%82?& rerl_ggarrg %cjéodﬁgfng rcg{}h?p(l?gl%j c{g&gg]{cs: %mgtﬁp%ﬁn gffec%ve amount
ofanhtﬁ&rmerﬁ@awamanw@manﬂlr@bd therege duri ng car di opl egi a.

3 WD 2007/ 064795 PCT/ US2006/ 045845 The invention
further provides nethods for: (i) treating or

preventi ngs2 RIRIIIKCRIPHIORBE rifh BRI 5 o' e

body t enper at
heart Figdaidasittsmeascaed nr&faodndaﬁlgesﬂw inng addatt Nepy egaral White

rabbit R SR ST 1) o g PO R G R Gl 25 b after
treatmBHE) %’fthf??&ﬁ% &1, %g%LU#@oQ@% NgS;Fig 1. depicts

measured intrao ar pressure in an adult New Zeal and
VWhite rabbit, prior to (from-25 hours until O hours)
and f ofig@widegjcts meatured int(auml'aﬂ prﬁé'sutmmra& adiitt &few Zealand White

Lt t th 100. Co c -1
robi R 2 e O O B B SREREHAE2A i e
treatm@l‘i’fy%thl\]!@\’)’@e@ Botht tog c&@%ﬁh& p-prior to (from-25

hours until O hours) and follow ng treatment (until 25

hours after treatnent) with 100 gL of 1.0 ng/nL of
Conpoulfig 3} depicts piegsged d‘élpapculsr pressuce iechni adtit Mevulealand White

rabbit n%?? u{;ﬁ%m no&gg llé'lnth Ig)lilfequr% aﬂ% gqﬂg)ma%if tg{eageﬁnhbﬁ) ﬁours after

treatmtaﬁt PEE0D LT KT, 0 mEAn DAMCRnpobsd -5 treatment) with
10?) gL of 3.0 ng/nL of Conng%und I'-1; Fig 4. depicts

measur ed intraocul ar (%)(essure in an .adul t New Zeal and
Whi t e FigdpBenicts proagired mtapewpn preutroinrg adnktINew0Z¢pdandshite

rabbit %ﬁ]ﬁgr Eo?rdeﬂ'o?z;(\".-ﬁgﬁ%ﬁ %ﬁg)iﬁog#ﬂ %&1 kolﬁ)?p{;g% #r af urﬁg'l %5 h(iurs after
treatmaﬂityiwﬁhg% defflﬁlloc‘ahg/nﬂ?aﬁ@éﬁﬁouﬂa{t]l’ﬂoﬁﬁd ar pr essure in an
adult New Zeal and Wi te

Fig 5. depicts measured intraocular pressure in an adult New Zealand White
rabbit, prior to (from -25 hours until 0 hours) and following treatment (until 25 hours after
treatment) with 100 L of 30 mg/mL of Compound I’-1.

e
7 -

4. DETAILED DESCRIPTION OF THE INVENTION
4.1 DEFINITIONS

The term “C;-Cyg alkyl” as used herein refers to a straight or branched chain,

saturated hydrocarbon having from 1 to 10 carbon atoms. Representative C;-Cg alkyl groups
include, but are not limited to methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, zert-butyl,
pentyl, isopentyl, neopentyl, hexyl, isohexyl, neohexyl, heptyl, isoheptyl, neoheptyl, octyl,
isooctyl, neooctyl, nonyl, isononyl, neononyl, decyl, isodecyl and neodecyl. In one embodiment,

the C;-Cyo alkyl group is substituted with one or more of the following groups: -halo, -O-(C;-Cs
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20 rabbit, prior to (from-25 hours until O hours) and
followng treatnent (until 25 hours after treatnent)
wowaonod0es gL of 30 nmg/ nL of Conpound |'-1. 4. BETAS10B€045845
DESCRI PTI ON OF THE I NVENTION 25 4.1 DEFI NI TI ONS The
term"Cl-Cl0 al kyl" as used herein refers to a

alkyl), SDHiLGNT ccrboRf ,A0ENOIR S haj(Ry),, NEH@U Redr IU@M BRfps wherein

having from1l to 10 car bon “at ons. erese ative
each REis igdepearienjly -G aupsubstingediefe lekylaUeleﬂs)mdiqatndt the GieCyp alkyl is

et hyl, propyl, isopropyl, butyl, sec-butyl,
-mﬁubﬁg&ggbutyl pentyl isopentyl neopentyl hexyl ,
i sohexyile tefme 6OEKY lalkyh’&[%tllsbd hér&ﬁh@i&syﬂo, a Jﬂﬁ@élﬁ Bt Wanched chain,
I sooct neooct nonyl, isononyl,

saturatﬁtiéyfgﬁ%rborammg f\ll'p@ Céwar tﬁ]@é,d B@gqesemtzﬁwgr{é -C¢ alkyl groups
1nclud§</I %?ﬁgﬂe BN fimited Jc'bemggiylt?%gl@ ﬁt%fﬂaf\}\ﬁ%ég)&g}lgylsblftyp S(%]c! 59&{&19 gert-buty,

one Or nore O
pentyl, i@;(e@ﬂ;d GBopehtiM OGN T4EATIO snPEHhESAN06/ 045845 aI kyl ),

| G0 KRR B GG AlRERUT heteisdi h Skelefikor biehbeh et bydeogprbon

e
i ST 4 0 b MO0 it o

includg dutare diohlbmipdhtor etﬂle']rege,tmowlsmer, értgiuylem 28yl etnee dsobh‘@flem,e,

at yr at.ed ydr carbon fro arb on
sechufi Gl FhREe SUERRRR STReBE Tfieimeohbeisde - hidfcaand isghexene.
In one amBom@denl: ithd €£d, bikefiftdYp is @ﬁmlkute@{’v@tlﬁ)dne ok ﬁﬁ)@é 8%k following
, sec-butyl, tert-but pent enty

grOUPSné’@ n@y(pl %@1@"941); -@H o) O%d -9 B( (R-BB NéinO)R’ or -
|
CONE By a5 LD Bl AR S Pt

indicated)ehelGyHals elklemylcgroﬂeﬁmsﬂmnaﬁéd/e C2- C6 al kenyl gr oups
et hyl e

10 i t jmted to
pr olpglcléﬁ’gemi @M? lgﬁ%‘ﬁ; RIBEHY p&iaight %r(hj‘al{l%@ glain hydrocarbon
contalrﬁfizjé%ifﬂo%"&?omslamtl@d%?one%ng A & Rehﬁa@&ﬁ%@é?z Cg allcynyl groups

exene, 2-hexene, 3-hexen I sohexene
includes hbioate retlimitechie, GtdBne prenye, lgbwype, Rsbuyirs isobutyae Sec-butyne, 1-

Pentyneélfﬁyr%g%rgl’%re f t he %%{Iovm E% rougﬁ e@%&(ﬁ%

embodinNnE(thd B)- Oglélkynﬁ(éﬂ))w suB$tRLes WMthn%'o@ nRAE Bf {h"e fbBowing groups: -
| ndependent unsubstituted -Cl-C6 al kyl. Unl ess

I
halo, -Q£Cj-fgabe i)edXHt'lfé\I CEOER atREMYIR grV (R )i, sSNHC(O)R’ or -C(O)NHR’
groups WARHES éthLﬁ qg lnd-ggﬁméltgﬁ{l Hg’gﬁl%glbgﬂltuy y—Fl—CVG a ky[. Unl%ss indicated, the

stral g ran rocar
C»-Cs alkynyl group is unsubstituted.

The term “aryl” as used herein refers to a phenyl group or a naphthyl group. In
one embodiment, the aryl group is substituted with one or more of the following groups: -halo,
-0~(C;1-Cs alkyl), -OH, -CN, -COOR’, -OC(O)R’, -N(R’),, -NHC(O)R’ or -C(O)NHR’ groups
wherein each R’ is independently -H or unsubstituted -C;-Ce alkyl. Unless indicated, the aryl is
unsubstituted.

The term “C3-Cg monocyclic cycloalkyl” as used herein is a 3-, 4-, 5-, 6-, 7- or 8-
membered saturated non-aromatic monocyclic cycloalkyl ring. Representative C3-Cg
monocyclic cycloalkyl groups include, but are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. In one embodiment, the C3-Cg monocyclic
cycloalkyl group is substituted with one or more of the following groups: -halo, -O-(C;-Cs
alkyl), -OH, -CN, -COOR’, -OC(O)R’, -N(R’),, -NHC(O)R’ or -C(O)NHR’ groups wherein
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contai ning 2-6 carbon atons and at |east one triple
bond. Representative C2-C6 al kynyl groups include,
whed7aeehot |imted to, acetyl ene, propyne, 1PGUIIUSIVEG/045845
2-butyne, isobutyne, sec-butyne, 1- pentyne,
2-pentyne, isopentyne, 1-hexyne, 2-hexyne, 3-hexyne
each Raiddindepdndantiie-H dnurgtisstiZge@ o) AR ,U1Bg ikBodthd, ahka iy,

roup i s substit ted vvlth one or nore of the foll ow ng
mono%%%%éﬂloal Bﬁawnsu Bipied- s al kyl), -OH, -CN, - COOR ,

- (O e tenﬁl( g;-b% monNE%l@e? ?{kenﬁ( 92 % her%lti?uéf o a4 5-, 6-, 7- or

wher ei n" eac I's 1 ndepen unsu
8-membeted@®nedrémhtic iﬂnhmlw patboatelid nntgfh@vm@%f leastaink ¥nddcyclic double

bond, %g@ﬁ%ﬂ f’s&% arﬁﬁ-@ﬁi t Eﬁ &m@fﬁ%ﬁ@&?{wﬁe@dﬁgeg?qu%;&ggther with
the carBBh@ a@ﬁp@dblﬁﬁlﬂihe?l%f@atﬁlﬁﬂéd ﬂ)‘hﬂléFCJ @g Péé}}chUg%%%ﬂ(%d Wap, the

nore of | oW ng groups: -
carbongﬂtq@ ity whidbtthe tmgroumattael@(r@)ﬁm tetfsf ent2 R ephdd€i{talive C3-Cy

monoc%_]lw c@fc@aygegg][ %E)ﬁﬁsn Bcluﬁg %&% alglntg? flmltl?ﬂ ﬁcéicgh?u%l@%exg :%}c o%utenyl
1,3- cydlhlﬁlt&hyﬂlylj SyclapRsteRsl 1 Bkﬂy@@peﬂiﬁ&leﬁﬁr Eﬁci&%ng%/l npﬁ‘-‘%%&’lﬁhé}&dlenyl

cloal kyl " as used hereinis a 3-

| 0y010118pte®d hareloheptadienital, ‘é&yeiéhemm@mtlnl %nyxdqlcﬂptatnenyl

cyclooEtléﬁ%rlo?:}l@&lcloobﬂ&enﬁre ?}%1' gf&to@%d%egg % tcy|c on o,&% n,}/ In one

Kyl groups
emboduymt,dpe @gﬂg,mmmydmﬂyqualkeﬁylcgromﬁm yibstitGiee k@fh&?ﬁé' or more of the

followigh Eeganioley e Lo gyt QL - LS SO 1 i

NHC(OJR P )tc(mlmm’f %klﬁlﬁs W AWaBIRY gﬁig&épengélgyog or%q&@s&%ed -C-Cs
alkyl. lees@(l@w thgr(ézt@&nthye]mcﬁclMﬂk@ﬂDVshﬁﬁ%ﬁﬁlted

PCT/ US2006/ 0 |nde dent |,
unsubs%t%l 3 ﬁé é? FI?Wloa%?ﬁ]I r?Btl%%iS >t9h’e10' 11-or 12-

membe&B} ﬁ&lratéﬂ l’hﬂﬁl\/ﬁbhﬁtl@ pieh el &&loaﬂl@l %ﬁ? lé?ﬁérht Rteﬁfésen-m?ve Cs-Cio
nmonocycl i ¢ cycl oal as used herein is

b1cycl1gacy;c_loallgyl gr«gups igcludez bufggre ngt lpmﬁzg@toe deqabpdranaphtlialene,
| 41 ne
octahy(‘gﬁgﬁl%§% |d‘|e§ah§g{|@?ﬁ%%£’ﬂ8h§ft&%u Fﬁ% ﬁ%[ygr P{a};\o Sné’% pne
embodilnhenit she Gg-bhg bmykﬂrc&iy@bdlk@rh gilouphesubaiitddwoitlb s dSmore of the
eth e carbon atomto which they are
followig P C oo BBy e Y OROXPEEER R Ry -
NHC(G)RE or C@@N@mtg%aﬁeﬁs%vﬂ%ﬁ RadiR” KWRade S ggaﬁeor%&&%Pﬁf?ed -C1-Cs

remai ns tetraval Representativ
alkyl. Uylskoiaticated) thgiGht(hs blcmclllmd_se:loaﬂiqtl ismesubattuted.ni t ed to,
cycl O%OQ%rylcg-&é%llc%/%H: c}ioalkenyl” as used herein is a 8-, 9-, 10-, 11- or 12-

membered non-aromatic bicyclic cycloalkyl ring system, having at least one endocyclic double

bond. It is to be understood that when any two groups, together with the carbon atom to which
they are attached form a Cs-C, bicyclic cycloalkenyl group, the carbon atom to which the two
groups are attached remains tetravalent. Representative Cy-Ci; bicyclic cycloalkenyl groups
include, but are not limited to, octahydronaphthalene, hexahydronaphthalene, hexahydroindene,
tetrahydroindene, octahydrobenzocycloheptene, hexahydrobenzocycloheptene,
tetrahydrobenzocyclopheptene, decahydroheptalene, octahydroheptalene, hexahydroheptalene,
and tetrahydroheptalene. In one embodiment, the Cz-C, bicyclic cycloalkyl group is
substituted with one or more of the following groups: -halo, -O-(C;-Cq alkyl), -OH, -CN, -
COOR’, -OC(O)R’, -N(R’)z, -NHC(O)R’ or -C(O)NHR’ groups wherein each R’ is
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1, 3-cycl obut adi enyl , cycl opent enyl,
1, 3-cycl opent adi enyl, cycl ohexenyl
wa 2@7oyobdhexadi enyl, 10 cycl ohept enyl PCT/US2006/045845
1, 3-cycl ohept adi enyl, 1, 4-cycl ohept adi enyl ,
- -1, 3, 5-cycl ohept.at-rienyl, cycl ooctenyl,
1ndepe]1d§ntﬁy—‘ﬁ 80 BBHREVEY -C11C4alﬁylc |[ﬂ99§s§ﬁ'&1@ﬁ¥cﬁ the Cg- C12 bicyclic
3,5-cyclooctatrienyl. In one enbodi ment C%
cydOdkmwkycmmdmuynmbalkenyl group is subst i t ut ed mnth one
O ! B Qe e Ol a%ggg@ﬁem Bk Qugore9 dtinE S a Purine
DerivAWVelk R cfbdctivEkd tiH%éatﬁf o ReeveheH dgea (Eoﬁ@iﬁbn qu) te‘aucmg an animal’s
i ndependently -H or unsubstltute
core bogy B ClafHe; o (did prth@ng:an agnbA b@@twgamsbwp@adm age during
cmdmﬁ@ Hbstltuted The term " C8-Cl2 bicyclic cycloal kyl"
used herein is a 8-, 9-, 10-, 11- or 12- nenbered
sat ur aTReltermohaldr asasddhehiic yefbisGo cf,cCQaBkyt -Ir i n g
systen1 Representatlve C8-Cl2 hjcyclic cycl

gr oups 'teride; top{rineghsredgnonqoyplichptergeycle” el (1) a3-or4-
memnggcggﬁﬁg %?&gﬂ%@ﬁé@@ﬁ% g@‘?&atll?ﬁ glﬁ gﬁgﬂﬂglemﬁy gn% carbon atoms has been

enzocyclo ene eca hept al ene.
replackdiwithen2() Gobddiomgruy (ii} Hig-, 680€I%tmbgtedl ammaylc lop abi-gtomatic
th one or nore

monocg{gﬂil g Ilﬁzﬂﬁ)aggtﬁﬂé&t F% ol 6he ring czaéio%ogp PW% been@_qiepelé}qnﬂy replaced
with aME@Br 8 atdB Ehdhon-aldfRiik 2~ 1o 7-MEHH m@l'io %@ﬁ@é\t@a’cydes can be

groups wherein each R is independentl
attachefhwialgingmnitregen, ilfuror cartiop) atorun (T qumﬁﬂicéalf@ @-merhgered

alk nsub ituted., The ter
monosHUE BsICHIE e aFXGHeR I Ytk PordlR MR APt E chls ora >
to 7-nRmbefdd-monblycldy heldocbe sRUP aicheeNbit-aaé ﬁditﬂimﬁedltbcﬁﬁéﬂyq? furazanyl,
cycl oal kyl ring system_ having at |east one endocyclic
nnla@%@

BIYS maﬂ%ahn tlmléa%vlbléotbr?@@m»tlmquwlafnmlnahyxa%zolyl

oxazo B0 DD OB, B O pprsin,
piperiginglupyratylepyrariogh p&]tazoﬂndmylmyratnlhiye pyvaxolydrmuidsziayle

attached .remai ns tetr e sent atjve C8-(C12 .
Dy P RN I AV RS PO HEP B T G egRgRiay], pyrrolinyl,
quinuélidish, 86 drSaaky i anhinadh fRSolyl, thienyl, thienothiazolyl,

hexahydronapht hal éne, hexahydr oi nc?/e %

thlenopéemobwlirenbmémlylotbtcah@ruh@befhztbwhﬁarmh,épaanﬂ, triazolyl, In one

caboq P P R S P R R Bl etgios g aropmd poipsed with one or

more mhaf&ﬁmhga@toab@nﬁalo hexatydy gakept-@rEneN, -e0dR’, -OC(O)R’ -N(R’),,
etrahydrohe tal ene. In one enbodi rrent t he C8- C12

-NHCEIRy @r re( RagRyps Whesein cpeh RS imadencndedlndh o wsebsguted -Ci-Cs

alkyl. T1ss it 1 LAY TR ?nqnﬁE@i?&ete?Né@e@?gn&lg@fé&ed.

C( O NER tegni68p® MhmembereddidycRe hiteroddyMe’ RO tO6B79Eic 8- to 12-

/ US2006/ 045845
membere aromatic or non-aromatic bicyclic cycloalkyl in which one or both of the of the rings

of the bicyclic ring system have 1-4 of its ring carbon atoms independently replaced with a N, O
or S atom. Included in this class are 3- to 7-membered monocyclic heterocycles that are fused
to a benzene ring. A non-aromatic ring of an 8- to 12-membered monocyclic heterocycle is
attached via a ring nitrogen, sulfur, or carbon atom. An aromatic 8- to 12-membered
monocyclic heterocycle is attached via a ring carbon atom. Examples of 8- to 12-membered
bicyclic heterocycles include, but are not limited to, benzimidazolyl, benzofuranyl,

benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrzolyl,
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i ndependently -H or unsubstituted -C1-C6 al kyl. Unl ess
i ndi cated, the C8-Cl2 bicyclic cycloalkenyl is
wap®abet79s ut ed. The term "effective anpunt” asPCEES2006/045845
herein refers to an amount of a Purine Derivative
that is effective for: (i) treating or preventing a
benms@andl}ﬂ |®ﬂ21s<6thla)zolly13®km21ﬁ@da%6hﬂﬁ &aholiyl, @e@&fyﬁr&fﬂﬂ%hnyl 1H-

N T R K T L AN
1somd<§1ﬁfy‘?"13&ﬁ1 IR)lm?ls W@&t@&%ﬁo@%&ﬁy P hialaz%l endmyl,

term " 3- cyc ero
purinyl, gﬁmogalnrgrl t¢ticghydr@soquinolinylyestiahydd qmaokiayl Oen‘EItXachenyl In one

nmonqQc ic C oal k inwhich 1 of the ring carb
embOnggﬁsgﬁ‘fhgnﬁé’\éﬁ’ §6°¥éﬁ?%%e&e‘§ﬁwdwqf@mw& grSuEP@h{TUbéfrlmted
with ofd br)mare%fth&fouomn ngﬁﬁébehﬁ@ - g@ﬁbk ‘a‘lk?% s @N’”éfojdk -

nonocycl i c cycl oal i n whi ch e ring cdarbon
OC(O&Y M@@K nﬁé?a(éhbllém |g;om;spﬂmea eadli Rhlsandd;peﬁ)damly -H or

s B RN LS oo 0 1TENESH 0 FROSEVELLC e

unsubssitiitédir, or carbon atom The aromatic 3- to 7-nenbered
nDnocycllc heterocycles are attached via a ring carbon
at om ~Rshesenpharipecuticalp pecspigblegalt,2 as Bsedohereinsivissak of an acid

and a l{ﬁ?i%%t?% e%l %tc’?x? bt Pﬁ%ﬁ% ?eﬁ&z&ﬂz@ :IITL?sItrﬂgge sanldt 1nc§u<ﬁ 3,/Put are not limited,

ur an ur azan i m dazol
to sulfitey aitzate| aicctyie oxaiatd,aiﬂ)dr}de bﬂo&ﬁﬂdﬂh@nﬁd& Whitrate, S9AZE, ?Shosphate acid

phosphg%ags{}mca{] 13%}{: lg%%g,: 1@(1%’5% acug )F('lgré% Ifq%i{rgté: q}%%)a( %glgnla)[/e pantothenate,
bitartrad) @B A, @Lédivdte, Iﬁ’él@ﬁé %hﬁéﬁhate o rﬁ?e[ti: (Elﬁ%hatep%llﬁ?e{}gljlate

pyra2|nyl pyrazol i d razo
sacchaigig, i@fgm‘tqﬁbnzoabyE]Umtazmthanepn}dfwmm ﬁihdaesulfenate benzenesulfonate,

p- tolueﬂgguﬁf%ﬁa h' 34 (?1'62 H@F}X ereﬁ"e gﬂgxaﬁr&?(% pmlhqloa% ) salts. The

phannetcbumdungab@ptamet sﬁltaﬁh akobgla,ca h@h@ﬂmf@ne&ma@ﬁ ofp gzl Y
t hi enooxazol,%/1 , thienoi mdazo , _thionorpholinyl,
“pharmapeuicaldy gecepfablesgithglso rafers do @lsglt of 3 RurdreeDemvetivd ihawing an acidic

| e
o it S PR SH:BOOOL DONE F51548s B e
but are nb’ahm;ted ©, bﬂlromeabf(zylkah mefah suchs sedi%otassﬂﬁﬁ GhRlithium;

0O NHR wh h
P U3 T MR L AT i
such asalligMinunildesse; hRehddd, @dd 01; 0356111595 Zuéﬁgdm%%tlmted Qg

nonocyclic heterocycl’e I's Unsubstitute
hydroxy@uh@ﬁmmnerd dbj onytei-dlkylhmimes odigpdlaiexylfrans ttibatgl amine; pyridine;

ed aromatic non-.ar.o
Nemethfh N &l o etP B Lo A BRe SO LT G Fo OB ovtse
alkylan{mékg Ssuch bis 1ldBo-H by, riths-(3-REdrd Y pdieyT) ABHE Zlhfdré?{y—ie‘} zsbutylamme or

ng carbon atons independently repl aced wi
tris- (hydroxymethyl)methylamme N,N-di-lower alkyl-N-(hydroxyl- lower alkyl) ammes such

as N,N-dimethyl-N-(2-hydroxyethyl)amine or tri-(2-hydroxyethyl)amine;
N-methyl-D-glucamine; and amino acids such as arginine, lysine, and the like. The term
“pharmaceutically acceptable salt” also includes a hydrate of a Purine Derivative.

An “animal” is a mammal, e.g., a human, mouse, rat, guinea pig, dog, cat, horse,
Cow, pig, or non-human primate, such as a monkey, chimpanzee or baboon. In one
embodiment, a monkey is a rhesus. In another embodiment, an animal is a human.

The term “isolated and purified” as used herein means separate from other

components of a reaction mixture or natural source. In certain embodiments, the isolate
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or Satom Included in this class are 3- to 7-nenbered
nmonocyclic heterocycles that are fused 30 to a benzene
WO 20vg/os4s9mon- aronatic ring of an 8- to 12- nEnbRCEUS2006/045845
nonocyclic heterocycle is attached via a ring
ni trogen, sulfur, or carbon atom An aromatic 8- to
contairs2x hepstd%6,cht lmmﬂ% cdt Il@sM%JdiQé’a@i £5% Sataédsﬁﬂt% dat\zéaat §5%, at

J carg atom to 12-menber ed
teast 6o FPARE O 1) & bmt 1S 04, ablgts, 39%, Hleadt S5V edenss 90%,a
least 95’%%'&191&&1}8% Bf a pﬁ%?&f)éﬁ@a@l%(lg by vﬁe‘?%ﬁ %E M3 1@(#151]%% one embodiment,
zol yl;

benzot hi ophenyl , benzoxa I'azo
the isolatmeantdinmyas!lgdst 96 Lt Purine lDﬁhvatheV@ ROIQHY 6f6;14§&51ate

5 I t.hi azoly
penzi i BASSR | NOPAIEALTOTS Gy COUEORaR MERRRP S Sgiomiapias used
herein,irhéhag elay b ,PuhﬂéI Dlefitdtive doRBMS fWVihorel tﬁﬁpét?oﬁ't 039 by W BhdFits

|sobenzofuranyl, i soi ndazol yl, 1soindo

correspogéqn,gdmppﬁgﬂ enaptieper hxfpnqwmbodnmphﬁhw?mmménvatwe that is
i R RSO e B TSLSEAY L BEEEL Ao o

Welghttoé fits amyeprﬂ(ﬂihg opparjte ,enﬂﬂﬂ)m%@nlrhﬁ Ritther bAbOMBIeRL a Purine Derivative
each ring of the 8- to 12-nenbered

that is mbéggeqlﬁgrn %q ‘éﬁlW&eﬁ?O@ﬂWP@Qﬁt@'@m@m@ﬂ qogitaing ndymoreghan about

1% by g{ekgﬁg)ﬁltg%)ﬁ{égﬁcéﬁﬁﬁé %ﬁ %a%%. Rfﬁ,aé{npmﬁﬁcyé?&iment a Purine

Deﬂvaﬁw—m@@ Rllbsmmtiamy GeblblRits grresspsndibg oppdsite aﬁdhtlﬁ'mei“ Sontains no more

nd dent uns bstltuted -Cl1-C6 al kyl .
than aboff G 88 P Rriel it Sorrssitis oppbsitfseniemes 49 6t another
embodﬁh%n@&%ﬁﬁé BeliSativeBaths §dﬂsféhﬁgliy #Qe Jﬂ?s elnte g@&ﬁhnrg oprtl)os:Lte
"pharmaceutically acceptab as us

enantiogies gpntains ngmnege ifen ahnut Gl %6‘:8’! welghtt afogeorraspomiiog opposite

t EH: ine Derivative. lllustrative salts include, but are
enantio %Iirrited to sulfate, citrate, acetate, oxal ate,

c hl or iTthe terhf ‘Gubsientiall9 i it8ichfr@pBndiRb SHek Bhdner” as used herein,

hosphate, acid phosphate, isonicotinate, |actat-e,
means @ﬁ g‘fllll%ﬁ Igerivativg centaing ne marg thanzbeut 1% Ay @ve1gl‘a ohits eorresponding

- other aﬁ@ﬂéromaetr@oodngér{t #d IE%I%H Q%f\ga?(lg UCiOS ng% tpa?lyeﬁee ofits

mal eat e, genti sl nate,
correspglhdmg Dﬁl&aalmmék&oﬁams harmade thafrDJ.’deat 8% tyen&grt fits corresponding
sul f onat.e, _et hanesul f onat e,

other a%é’hﬁz Sty ﬁéﬁ@ﬁegh odiment &P HEReDerivEahat insbsigatielhi fee of its
correspbhdifg othdr &no‘n‘i@i"tchﬁﬂaﬁfg &ioBhSre an WAL, ?31 Wa glﬁ}tJN@tcggr%sgoondmg

salts. The pharnmaceutically acceptab
other anjganey. élamﬁbfvrmbfodnmm adairine DEnivatier that is substantlally free of its

correspmpcP]?é 8@% {51?6? :,?lg %@@%@fﬁ? g gﬁqﬁlﬁp}%bo g‘%ﬁgy g ’cr gf 1%soco?respond1ng
other arfouttg! (10§l ardtigtRmboHEhend 8 PArEA ﬂéﬁ%%é‘ti\}ecthﬁ% %ﬁstﬁ@ﬁﬁl‘lfﬁ@é of its
group, .and a base. Suitable bases incl ude,

cotespighng § HeY E9ms Copfpias 52 nefus teain abbktx. 1 %t wibightsafits casresponding
other arSfi-Um potassium and Iithium

Some chemical structures herein are depicted using bold and dashed lines to
represent chemical bonds. These bold and dashed lines depict absolute stereochemistry. A bold
line indicates that a substituent is above the plane of the carbon atom to which it is attached and
a dashed line indicates that a substituent is below the plane of the carbon atom to which it is

attached. For example, in the illustration below:
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hydr oxi des of al kaline earth nmetal such as cal ci um and
magnesi um hydroxi des of other netals, such as
w@bkwmoewrss and zi nc; anmoni a, and organi ¢ anm neBCT/BEsaone/045845
as unsubstituted or hydroxy-substituted nono-, di-,
or tri-al kylam nes, dicyclohexylamne; tributyl am ne;
pyridine; Nnmethyl, Ne ylan%qﬁi di et hyl am ne;
triethylam ne; nono-, or Ls-(2-OH | ower 25
al kyl am nes), such as nmono- zZbis-, or
tris-(2-hydroxyethyl)an ned Zhydroxy-tert-butyl anm ne,
or tris-(hydroxynethyl)néthyl&am ne, N, N-di-I|ower
al kyl - N- (hydr oxyl - ower al kyl)-am nes, such as
N, N- di met hyl - N- ( 2- hydr oxyet hyl ) am ne or
group W iis £pdvEbrxesiie daBbMeom HAIBENK ks MraShaCa %&smp Bi§lbelow the
am no acids such as arginine, lysine, and the TiKe.
plane qifhe eappp atophigrwiiel iftis attachgd.accept abl e salt” al so
i ncl ud r f.a; [ [ | .30. An
o et PR 0T DG ¥Rl Ber Ve of Formuta (0,
depictglibglew: pi g, dog, cat, horse, cow, pig, or non-human
pri mte, such as a nonkey, chinpanzee or baboon. In
one enbodi ment, a nonkey is a rhesus. |In another

enbodi nent, an animal is a hu ._¢hsotierm "i sol at ed
L " . P

and purified" as used herein s separate from ot her

conmponents of a reaction m natural source. In

olate 8 WD 2007/ 064795
at least 30% at | east

certai n enbodi nents, the i
PCT/ US2006/ 045845 contai n

35% at | east 40% aN 5% at | east 50% at
| east 55% at |ea 60

\N
at ljeast 65% at | east 70%
at least 75% at | east % ad | east 85% at | east
90% at |east 95% ox—at % of a Purine

Derivative by wei hﬂ of the isolate. In one
enbodi nent, the | ate contains at least 95% of a
Purine Derivative by weight of the isolate. 5 The term
"substantially free of its correspondi ng opposite
' . [ t.hat a Purine
e~ GIPRUBTE e fOR aORSethor BARTE A" 150 by wei gt
of its correspondi ng opposi enantioner. In one
enbodi nent the Purine Deriv that is
substantially free of it orr gponding opposite
enanti oner contains no nore than about 5% by weight
group &f whikh itGOk#t/HRENdi ng opposite enantiomer. In a further
enbodi nent a Purine Derivative 10 that is
substantially free of its correspondi ng opposite

enant i pmes .cont ai s _no. nore than about,. 1 % by weight . . .

of 1t ST PP E SRS R et O Rerf e fie i Eind fefittons
ATP ieadeneineiphasghate 0€P ADRML MAdioe’-Eddpehtyl s1eRsiAN taTa {sNS-

free of its correspondi ng opposite enantioner contains
cyclopgpylagerosine; CHO is chinese hamster ovary; Et is ethyl; EtOH is ethanol; HEK is

human embryonic kidney; LIHMDS is lithium hexamethyldisilazide; MeOH is methanol; MS is
mass spectrometry; NECA is adenosine-5"-(N-ethyl)carboxamido; NMR is nuclear magnetic
resonance; Ph is phenyl; R-PIA is Né-(z-phenyl-isopropyl) adenosine, R-isomer; TFA is
trifluoroacetic acid; THF is tetrahydrofuran; TMSOTT is trimethylsilyl

trifluoromethanesulfonate.

42  THE PURINE DERIVATIVES
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t han about 0.5% by weight of its correspondi ng
opposite enantioner. In still another enbodinent a
weornetRRri vative that is substantially free PET/USH06/045845

correspondi ng opposite 15 enanti onmer contains no nore

than about 0.1 % by weight of its correspondi ng

opposi t &.2.endHE PURINT DERVATIVES SRRRORNIULA (15 Of

its c;greifandlng other anoner”™ as used herern, nmeans

that a*Pipenade%y thedrespat ByertianracompasesPurineDebetives having
the Fork¥a pyy: wei ght of its corresponding other anonmer. In

one enbodi nent the Purine Derivative that is

substantially free of its 20 correspondi ng ot her

anomer contains no nope than abouty5% by weight of its

corresponding other anonep© ?urther enbodi nent a

Purine Derivative that | ntially free of its

correspondi ng ot her ano cont/ai ns no nore than about

1 % by weight of its corr ing other anoner. In

anot her enbodi ment a Puripe Defivative that is

substantially free of it cornespondi ng ot her anoner

contai ns no nore than abGut O.é@bby wei ght of its

correspondi ng 25 other anon@). In still another

. [ t~a Purine Derivative that is substantially
whereif JO TN SredsingE s 1 o NG Broiei < GRF anHda b and A and
B are i Svithh@speatio WaclDothe OB N i Wis RithirtHeSQb LESPAREL R C and D

~other anoner. Sone chem cal structures herein are

are cis gpfspiet WHh iespeg) theach ofbt. dashed |ines to represent

chem cal bonds. These bol d and dashed |ines depict

absol ute stereochenm stry. A bold 30 line indicates

t hat dnsnbahbsdiseht, RSisabhve the pl ane of the carbon

atomto whjch it is attached and a dashed |ine
i ndi cdf 8LoReFmbedunenti Riigehaloi s bel ow the pl ane of the

car bony, atuBif CeibbSeht RIS _@tt ached. For exanple, in
Che o I BepACHBERok) R A (07 064705

PCT/ US2008ha4me08iment R iso@N.A i s above the pl ane of
the carhb atom t ich it. i tached and group B is
bel ow%i‘ ﬁt@?ar&t eﬁgn&o\éhlrﬁ@t rlﬁdﬁ(éft)bm to which it is

at t ac et ahother &fibdAnEt, RAGeIs00d that in group D of

the Purine Derivatives qf Fognula (1), depicted
bel owln ¢ fthepembodiment, R” is -SR”.

In another embodiment, R" is -NHC(O)OR?, -NHC(O)R?, or -NHC(O)N(R),.
In another embodiment, R' is -C(O)OR?, -C(O)R?, -C(OYN(R?),, or -
OC(O)N(R?),. In still another embodiment, R! is CF;.

In yet another embodiment, R! is -NO,.
In one embodiment, p is 1.

In another embodiment, p is other than 1.
In one embodiment, q is 1.

In another embodiment, q is 2.

In still another embodiment, q is 3.

In yet another embodiment, q is 4.

In yet another embodiment, q is 3 or 4.
In a further embodiment, q is 5.

In another embodiment, q is 6.

11
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HN %dg NN N N F21 10 the -(CH2) pOH group can be

joined at any carbon atomof the q group to which it
w0 go0aneeehed. The fol | owi ng abbrevi ati ons are PSEUS2006/045845

herein and have the indicated definitions: 15 ATP is

adenosi ne tri phosphate; CCPA is

2- chl opGsnldentvalRaent Yk atepesi Bgd ¢&PA is N6-
cycl opentyl adenosi ne; CHO Is chinese hanmster ovary; Et

i s et hiplanotheopmbedimentaRolis —halK 1iis 1 andmein Lembr yoni ¢

ki dney;  Li.H Is Jithi umhexanet hyldisilazide;, MOH
& et et PrabddiedT RO Y} by 'S
adenosinngillFnothl ehbydijeat, ROXAH do-halBnd § 91316t sar
magnetic _resonance; Ph is.phenyl; RPIAis

N6- ( 2- Iordithanothen prbesimpnia e iosil 98 —hato, Gisredr:4 adsp isd- 20
trifl i i di st . : f
6 RsPRbler b mE TR b L 20N 0 i A BT

PURI NE DERI VATI VES 10 WD 2007/ 064795

PCT/ US2006/ 045845 4. 2. THE PURI.NE DERI| VATI VES COF
FORMfé C(np)elrﬁ@ﬁ%%{%% ala%wé? cis rathsregrsshio a6 ather-on

€nCOoNPRSHBhePHnbOGISRS, CVAld Y &R M@ With rdsP&:t kP& lother.
(1): AOD TZ 5BC(l) wherein A, B,"C and D are

defi ned above for the Purine Derivatives of Fornul a
(ry, vvithresttflJect t o _.eac

ot her - s BsepiEinypaen QG PR b P SaEr R e
amoun€offl Gubhe BefvAive B Fofh@A$I) Wil B PhOSBRG!callp a8RpALRE dA8fier or
vehicle.

The invention further provides Purine Derivatives of Formula (I) that are in
isolated and purified form.

The invention still further provides methods for treating or preventing a
Condition, comprising administering an effective amount of a Purine Derivative of Formula (I)
to an animal in need thereof.

The invention further provides methods for reducing an animal’s core body
temperature, comprising administering an effective amount of a Purine Derivative of Formula
(1) to an animal in need thereof.

The invention further provides methods for protecting an animal’s heart against
myocardial damage during cardioplegia, comprising administering an effective amount of a

Purine Derivative of Formula (I) to an animal in need thereof.

The Purine Derivatives of Formula (I) can exist in the form of a single

enantiomer, for example, that depicted by either the Formula (Ia") or Formula (Ia"):
A\CJ/D

(1a))

w///h,,

12
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10 I'n one enbodinent, RL is -H |In another enbodi nent,
Rl is -halo. 1In a specific enbodinent, R is -d. In
wap@vher9enbodi ment, RL is -CN. 15 In still anp€©es2006/045845
enbodiment, RL is -N(R 2. In yet another enbodi nent,
R is -OR2. In a further enbodinent, RlL is -SR2. In
anot her enbodi nent, R1A1,s -Mb-IC(OL\QR’Z -NHC(O R2, or
-NHC(ON(R2)2. In anot Her enbed! nent , RL is -C(OOR2,
-C(OR2, -C(ONR2)2, or \20 O)N(R2)2. In still
anot her enbodi nent, Rl is I'n yet another
enbodinent, RL is -NO2. |Ig one\enbodinent, pis 1. In
anot her enbodinent, p is ®ther ¢han 1. In one
enmbodinent, g is 1. 25 In quh enbodi nent, q is 2.
In still another enbodi nent is 3. In yet another
whereigriyddliCrend D agle definkd abovey/Rk i TairiRD&RRBM B HormElal (. 3
or 4. n .a further errbodl nment , is 5. 30 I'n anotHher .
enbodi frEnFine Qerlgatgfe of Fprpaf i) is sponding opposite enantiomer of
1 | '
o AR o ) Sy RSP R YT b plrerpa 1o i

the samgep goupAqu the Pursie ]Dbmaamwe béFoﬁmﬂ@ diamesid, widh dréu Rf Blof tlﬂé Purine
is -

Denvah% oﬁggrgmgqjgsaw t}onelz gangc% élszérogl? {xq: ?ﬁ%gﬁgnve of Formula (Ia").
efTbOdlATPﬁfme Brit&iveldf®orhah la"fisitle gbrpé’spélmﬁl@oﬁ)osﬁe dantiomer

of a Purine Derivative of Formula (Ia") when group A of the Purine Derivative of Formula (Ia")

1is the same as group A of the Purine Derivative of Formula (Ia") and when group D of the

Purine Derivative of Formula (Ia") is the same as group D of the Purine Derivative of Formula
(Ia).

In one embodiment, the Purine Derivatives of Formula (1) have the formula (Ia"),
depicted above, wherein A, B, C and D are defined above for the Purine Derivatives of Formula
(D, and wherein the Purine Derivatives of Formula (Ia") are substantially free of their
corresponding opposite enantiomer.

In another embodiment, the Purine Derivatives of Formula (I) have the formula
(Ia"), depicted above, wherein A, B, C and D are defined above for the Purine Derivatives of
Formula (I), and wherein the Purine Derivatives of Formula (Ia") are substantially free of their
corresponding opposite enantiomer.

In another embodiment, the Purine Derivatives of Formula (I) exist as a mixture
of a Purine Derivative of Formula (Ia") and a Purine Derivative of Formula (Ia") wherein the
amount of the Purine Derivative of Formula (Ia') exceeds the amount of the Purine Derivative of
Formula (Ia").

In a further embodiment, the Purine Derivatives of Formula (I) exist as a mixture
of a Purine Derivative of Formula (Ia') and a Purine Derivative of Formula (Ia") wherein the
amount of the Purine Derivative of Formula (Ia") exceeds the amount of the Purine Derivative
of Formula (Ia').

In another embodiment, the Purine Derivatives of Formula (I) exist as a racemic

mixture of a Purine Derivative of Formula (Ia') and a Purine Derivative of Formula (Ta").
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In still another enbodinment, Rl is -Hor -d, qis 3

or 4 and pis 1. 1In one enbodinent, C and D are cis
wowRah/o6Eespect to each other. I n anot her enbodi PERUS20Q6/045845

and D are trans with respect to each other. 10 The

present invention also provides conpositions _ _

conpr i ki amgthan erabbdinicht) éhe l%ln‘imrDerb/fatlaethﬂFoﬁﬁuEE([)l c4dlek}Bin the

f Fo a nd a i ol.ogically, acceptable

form of s ehgh i R s i et GaBgtr o HR ot o es(lan”):
Purine Derivatives of Formula (1) that are in 15
i solated and purified form The invention stil
further provides netho tregplng or preventing a
Condi tion, conprising adMni st rlng an effective
anount of a Purine Derivative pf Fornmula (1) to an
animal in need thereof. Th) ivention further provides
met hods for reducing an aslnal,s core body 20
tenperature, conprising &ﬁn1n|9$er|ng an effective
amount of a Purine Derivatipgyof Formula (1) to an
animal in need thereof. The invention further provides
met hods for protecting an aninal's heart against
myocardi al damage duripg cardiopl ggi a, conprising
adm ni stering an effecr&ye Shqu of a Purine
Derivative of Formula (I) animal in need
thereof. 25 The Purine De ves of Formula (1) can
exist in the formof a si enanti oner, for
exanpl e, that depicted b¥§ the Formula (la') or
Formula (la"): Ap B C "30 (la”) 12 WO 2007/ 064795
PCT/ US2006/ 045845 A,, O DI&")

wherein A, B, C and D are defined above for the Purine Derivatives of Formula M.

A Purine Derivative of Formula (Iaa') is the corresponding opposite enantiomer
of a Purine Derivative of Formula (Iaa") when group A of the Purine Derivative of Formula
(Iaa’) is the same as group A of the Purine Derivative of Formula (Iaa") and when group D of
the Purine Derivative of Formula (Iaa') is the same as group D of the Purine Derivative of
Formula (Taa").

A Purine Derivative of Formula (Iaa") is the corresponding opposite enantiomer
of a Purine Derivative of Formula (Iaa') when group A of the Purine Derivative of Formula
(Iaa") is the same as group A of the Purine Derivative of Formula (laa') and when group D of
the Purine Derivative of Formula (Iaa") is the same as group D of the Purine Derivative of
Formula (Taa').

' In one embodiment, the Purine Derivatives of Formula (I) have the formula
(Taa'), depicted above, wherein A, B, C and D are defined above for the Purine Derivatives of
Formula (1), and wherein the Purine Derivatives of Formula (Taa") are substantially free of their
corresponding opposite enantiomer.

In another embodiment, the Purine Derivatives of Formula (I) have the formula
(Taa"), depicted above, wherein A, B, C and D are defined above for the Purine Derivatives of
Formula (I), and wherein the Purine Derivatives of Formula (Taa") are substantially free of their

corresponding opposite enantiomer.
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(la") wherein A, B, C and D are defined above for the
Purine Derivatives of Forrmula (l1). A Purine Derivative
W@B0oFo64Te8 a (la') is the correspondi ng opposi t BCT/US2006/045845
enantionmer of 5 a Purine Derivative of Fornula (la")
when group A of the Purine Derivative of Fornmula (la')

is the mefRr asibedifient, ﬁqe‘ﬁuﬂﬂ%@)éﬂ%ﬁﬂ& d?qfoh‘ﬁﬁfa' (VeexB as a mixture
Fornmul a (I a@%Fand when group D of Puri ne

of a PynisreiRaiviatiee of Fararua(len’) ang! a)PursletIP@V@aMQOﬁEorgnmﬁaaD) wfherein the

D AR AL T By B R Gusne D

ofFonnp}ac(SaaI)e enantioner of a Purine Derivative of Fornmula
(la") whep group A.of the Purine Derivative of Fornula

(1a") Impgiupt e&w@@aﬁ@lta@eé’ﬂlﬁa@Dﬁnmﬁ\t%@f Pomie (I) exist as a mixture
of a PutRle D& val e Of Fc!:rﬁ{u %Ptﬁ'{}% ﬁ\%}ﬁﬂtlg{ g orBu(l)J (agep'? wherein the
Puri ne Derlvatlve orrru € Ssane as

amoungypbHilip PDrioé Deheatﬁterofrﬁe)rrﬁelal (V") aseeads the g of ke Ruithe Derivative
fF en@o?i nt, the Purine Derivatives of Formula (I) have

of Forppfa (fa%)nyl a (1a'), depicted above, wherein A B, C

and D mraaogef érﬁ@&’dlﬁ‘ll%ﬁtv ﬁlefﬁfrmfe rffer?v‘flﬁ{/e%%f Bekhyal )\t o ° 3 racemic
Formula 15 (1), and wherein the Purine Derivatives
mixturggf aifpeng Datiyataeeof Sotrgtlariisai |ah§1v afPugee Dferiviieierof Formula (Taa").
corres di ng._opposi t | n anot her
o mEnine PeBPRRR arkoRRRRA AT ke P BPHRg ooy anoe of 2
Purine tDegivhovde Bormiul (13" wHePEoLE A ey @urikbBedtive.of Borfrula (Taa') is
and D are def i ned above for the Purine Derivatives of
the sanpespsgipap (491 theReringaerévative e F eyl dadend when gesipdd of the Purine
t y e ,
pervaf 98 B Ambh b P Sa R AT DRyl SR ve Prommut 1o,
enbodi APutine DesvRivei of & obeulia\(Bil)i iy €& d@freﬁﬁihﬂﬁig?)ﬂlﬁ:dr)anomer ofa
st..as m Xt u of a Purine Derivative o or mul
P““ne?feé“’?“ T (e O TVEPTR & GBS Rergyagivy ohRenmeila (1) is

the santd¥ gr@ﬁEPNHf R PhAAR lﬁ)éﬁx}aﬁ% DeEbal léDgIQa 8£n<f x%éﬂ"ér@uﬁ PPofthe Purine

exceeds the anount of the Purine ative
Derivatiyg ﬂﬂfcan(uﬂaa(lyf) is2Be sameasf grovh Broféhd BukimeDerivative oPHomnga (Iaa').

o | na BiRG Beri VAN Bathte S8 s SR esp it s dRomer ofa
Purine mh'vmtd SR ofnufa0lay e ko M’Bﬁﬂ@'?ﬁn’hl% Der@IRYL r%nhﬁeaaa") is

urine Derivative of Fornu a") exceeds the anount

the Saﬁbff aspgreurpdrqf e PasineRarivpdve @f F %ﬂm (Ia")(alné vyhenlgnmaﬂatoﬁ tre Purine
Denvaﬁ@@idﬂ? Jlﬁﬂﬁa le tHE E%}S Reétjtoﬁ}?b' YSRe P 1Vt(:V£F?%ula (Ia™.

exi st asa eofa ur|n
of ForAlzind Dam)atﬁza@f aofrinila ("D the/riespor@indSth&Alndmer of a

Purine g)envgtlve of Formula (Iaa") when group A of the Purine Derivative of Formula (Ia") is

the same as group A of the Purine Derivative of Formula (Iaa") and when group D of the Purine
Derivative of Formula (Ia") is the same as group D of the Purine Derivative of Formula (Iaa").

In one embodiment, the Purine Derivatives of Formula (I) have the formula
(Iaa"), depicted above, wherein A, B, C and D are defined above for the Purine Derivatives of
Formula (1), and wherein the Purine Derivatives of Formula (Taa') are substantially free of their
corresponding other anomer.

In another embodiment, the Purine Derivatives of Formula (I) have the formula
(Iaa"), depicted above, wherein A, B, C and D are defined above for the Purine Derivatives of
Formula (I), and wherein the Purine Derivatives of Formula (Iaa") are substantially free of their

corresponding other anomer.
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13 WO 2007/ 064795 PCT/ US2006/ 045845 I n anot her

enbodi nent, the Purine Derivatives of Fornmula (lI) can
W@2003064795 t he form of a single enantioner, forPEREIPDE)45845

that depicted by either fornmula (laa') or (laa"): B C

5 (laa’) A/ 0D BC(laa") wherein A, B, Cand D

are deh dh%danﬂi@@itﬁerft Othe PREnEDEHNRIVES b P L) Bive the formula (12",
10 A Purine Derivative of Formul a_(laa')

deplctﬂgahq’vé: %ffrﬁlés%o%c@ ﬁ’@fi Bsedefined ahayr fos tha Purie Rerivativeseof Formula
(D, angWh ?’uﬁfne B%E Q)'f? . ul%’l?g a%[ &%Qtaﬁqﬁ{y ﬁ&e of thelr
uril ne

r| vati ve or m
corresgmimgdthmfanbh&r Purl ne Derivative of Formula (I aa") and
he Purine Derivative Q

wh
(1 22 ) %9&0{%6 Bﬂ%mgg’f Greouping IbffﬂVtaH@eSmfrFOﬁ@u%éDu haxe thegformula
(Ta"), 103&1 eﬁférvg%l?er&h%"ﬁ -C ﬁlcﬂg akdGerliRl ¥ d B HRIPUEAE @éﬁj@a’tlves of

u&m is the correéesponding opposite enanti onmer

Form ﬁ) med Béeieimthe\Rurioe Dreoivativea of Faahyla \flagnarg sahsmnfiall§ free of their
% ne Derivative of Fornula (laa") is the sane

corres%sp Eer&n&nef he Purine Derivative of Fornmula (laa')

and V\/fﬁrbngreﬁib@dﬁl@ﬁ thé PErifDERRRES bVRdrhMEa @ ?)e HQ Ul Rixture of 2
Iaa"% is the same as group D of the Purine rivative

Purine((j?erg@ 117:@91?,{9@1144 dad ;nd 3 Bu@mﬁeDgwwdp @€ Rormulh éIaE’mlmhFu@m the amount
ot BRGSO FEOHTH Ut Chdcd U M5 PE e o o

Formu&ad)(cbafae) for the Purine Derivatives of Forrmula (1), and

wher ei Purjne Derivatives of Forrmula (laa') are
subst algtainaﬁm epediment, thedirine Qprivat pesd iFogwl fDsist as a mixture

rs PRS2 RUEIE U FEBRED B D D i
amoung ebihc tPadna Pevigatiweeiteirmuld, (1d88!) eKcaeds tHe @t ef tha @drine Derivative

fF ~for the Purine Derivatives of Fornmula (1), and
° Or’%ﬁg g)n the Purine Derivatives of Forrmula (laa") are

subst anta fatthst dnfitRRiRént! MEPhrine Derivatives of Formula () exist as a equal
mixture of a Purine Derivative of Formula (Ia) and a Purine Derivative of Formula (Iaa').

In one embodiment, the Purine Derivatives of Formula (I) exist as a mixture of a
Purine Derivative of Formula (Ia") and a Purine Derivative of Formula (Iaa") wherein the
amount of the Purine Derivative of Formula (Ia") exceeds the amount of the Purine Derivative
of Formula (Iaa").

In another embodiment, the Purine Derivatives of Formula () exist as a mixture
of a Purine Derivative of Formula (Ia") and a Purine Derivative of Formula (Iaa") wherein the
amount of the Purine Derivative of Formula (Iaa") exceeds the amount of the Purine Derivative
of Formula (Ta").

In a further embodiment, the Purine Derivatives of Formula () exist as a equal
mixture of a Purine Derivative of Formula (Ia") and a Purine Derivative of Formula (Iaa").

[ustrative Purine Derivatives of Formula (I) include the compounds of formula

(I’) as set forth below:
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correspondi ng opposite enantionmer. 14 WO 2007/ 064795
PCT/ US2006/ 045845 | n anot her enbodi nent, the Purine
woeeorwet79ves of Formula (1) exist as a m xt ur ePCDUSH06/045845
Purine Derivative of Fornula (laa') and a Purine
Derivative of Formula (laa") wherein the anount of
the Purine Derivative of Fornmula (lLaa') exceeds the
anmount of the Purine Derivative Forrmula (laa"). 5
In a further embodi ment, the Puripe Derivatives of
Formula (I) exist as a n1xt nPurine Derivative
of Formula (laa') and a Pur%?e rivative of Formula
(laa") wherein the unt of fe Derivative of
Formul a (laa") exdeed mount Nof the Puri ne
Derivative of Formula\(lad ). In another enbodi nent,
the Purine Derivatives } ormula (lI) exist as a
racemic 10 mixture of Sa Parine Derivative of Fornmula
(laa') and a Purine DEPivattve of Fornula (laa"). A
Purine Derivative of Fornula (I'aa') is the
correspondi ng other anoner of a Purine Derivative of
Forrmula (la') when group A of the Purine Derivative of
Formula (laa') is the same as group A of the Purine
Derivative of Formula (la') and when group D of the
Puri ne DeHGwmmomadéf Kor ful a (laa' Y is t sane as
group D of ke ru..uc Detivati-vegpft—For \
A Purine Derivhtl ve |of TForlmil a (la )—1st
correspondilng ot her [anomrgr: of a 8 Derivyative of
Formula (laa') when|group (A of the e Derilvative
of Formula|(la') is| the gane a roup” A of the Purine
Derivative|of Formulla (1ag ) and en group D|of the
Purine Derivagimve of Fpriuta (tep TS5 thesanme as
group D of [the Purine rijvati ve (of Fornula (faa'). A
Purine Derilvative off Formjla (laa
correspondilng ot her |anoner; of a 20
of Formula|(la") when group A of the Purine Eﬁrivative
of Fornulal(laa") i$ the|sane agfgroup A of the
Purine Derijvative off Formjla (la"} and when gnoup D of
the Purine| Deplavativepf FornuI?H(laa") s the sane
as group DLof the Puyrine ﬂkrlvatlye of Formula (la").
A Purine Derivative|of Forlnula (Ia t he
correspondi{ng ot her {anoner| of a P\’Derlvative of
Formul a (laa") when|group |A of thg ne Derivative
of Formulaf(la") is| 25 the sa ;%s group A off the
Purine Derilvative off Formil a (Ia ) and mhen;#roup D
of the Purilne I’-4 -H

ne Derivative

/7, -

-5 H OH
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Derivative of Fornula (la")
the Purine Derivative of Fornmula (laa").

W@ pivome4Tent

the fornmul a

Is the sane as group D of
In one

the Purine Derivatives of Fornul ap€T/ySivavesss4s

(laa'),

depi ct ed above,

wherein A, B, C

and D are defined above for the Purine Derivatives of

Formula (1) C Pr ey The Purine oFatives of
Fornula (laa') are substantially freef of theifr 30
correspondijng ot her [anoner. In an enbodi rent, the
Puri ne Derijvatives of Fornula (I) the formula
(laa"), depﬁi cted above, wherein C and D|are-
defi ned abgve for the Puriine Dewfvatives of Fornula
(1), and wherein the Purine Derivatives of Fofmula
(laa") are(subglfantially flree of thei L-&@orresponding
ot her anongr. 15 WD[2007/ 064795 PCT/ 52006/ 045845 In
one enbodi nrent, the|Purine Derivatt+ves of Formula (1)
have the forrmula (la'), depicted , Where¢in A B,
C and D are defined|above |for the/Ruryne Deriyatives
of Formula| (1), and wherein theSPurine Derivatives of
Forrmula (la') are substant|iall y"‘free of their
correspondijng pisher [angj neér. 5 I n anoiheéH enbodi nent,
the Purine|Derivatiyes of |Formul a (I) have the formul a
(la"), depijcted abo ﬁe, wherein A, & and D are
defi ned abgve for the Purijne Deri s of [Formul a
(1), and wherein the Purine Deriv\ ¢s of Fornul a
(la") are gubstanti egl ly friee o S hei r correspondi ng
ot her anonmer. In oné¢ enbodi nent,” the Purine
Derivatives ofrkormil agl) exist as aL,mC}Ut urelof a 10
Purine Derilvative of Formila (la' ) ardd a Purine
Derivative|of Formulla (I a3 it of
the Purine |Derivatiye of K $ the
amount of the Puring Deri @aa'). In
anot her enbodi ment, {the Py For mul a
(1) exist as a mxture of of
For mul a (Iﬁl‘)Ia‘mﬁl a|PuH neg ul a
(laa') whenein the 15 amol ivative
of Formula|(laa') exceeds uri ne
Derivative| of Formyla (Ia' Eodirrent,
the Purine|Derivatives of 5 a equal

r-11 -H

r-12 -H

I-13 -H

2
(‘L

1
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m xture of a Purine Derivative of Formula (la') and a

Purine Derivative of Fornula (laa').

W@ pivome4Tent

In one

the Purine Derivatives of Fornul aP€T/PS2006/045845
exist as a mxture of a 20 Purine Derivative of

Formula (la") and a Purine Derivative of Fornula

(laa") wherlei mr’tthe |angunt| of the Puri s Deri!ative of
Formula (13") exceeds the janmount of tge Purine
Derivative| of Formyla (1da"). In andther enb&dlnent
t he Purine |Derivatives of {Formul a oxi St ag
m xture off a Purine DeriVative of | a (IEL) and a
Purine Deri|vative off Formyl a (I% ein the 25
anmount of tihe Purine DeriJative of Fornula (laa")
exceeds the amount of the |[Purine Derivative of
Formula (1g9").rhp a[fumghgr enbodi ment OH he Pyrine
Derivativeg of Formyla (I)| exist as &sequal m xture
of a Puring Derivatilve of [Fornula (l1&') and a|Purine
DerivativeJof Formulla (lag"). Il1ly at i ve Pwrine
Derivativeg of Formyla (I)] include ¢onpounds of
formul a Sq (1') as|set forth bglyews 16" WO 2007/ 064795
PCT/ US2006/{045845 HINCY N |l G:N N~ HO R HO OH
(1') ConmpoundR Y -1 H;#L -2 -HOod 143 -HH
|'-4 -H CH|L I-16 H -7
e
2
r-17 -H OH
f-?\\\\\\\‘é
2
I-18 -H //J::::::f//\‘OH
I-19 -Cl OIH :
’-20 -Cl OTH
"’
3
r-21 -Cl TH
///,,,E>
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I'-5 -HH 17 WD 2007/ 064795 PCT/ US2006/ 045845 |' -6
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22 WO 2007/ 064795 PCT/ US2006/ 045845 |'-46 -CN HO

I'-47 -CNHO "Illl~n, 1'-48 -CNHO1'-49 -CN HO "2
J T -52Z0HCN OH T -53 -CN OH

|'-50 -CN QH Tp35T JONCRH
23 WO 2007/|064795 PCT/ US2006/ 045845 1'-54 -CN OH

he:

r-39 -CN

NS

>
/) N
s, N

I'-40 -CN

1
Q
Z
o —0
2 ; I - SEE:

ty
I’-41
I’-42 -CN OH

P 4 l

bL
I’-43 -CN —o"
o
I’-44 -CN OH
I’-45 -CN O

D

22



["-55 -NH2 OH ['-56 -NH2 OH L I'-57 -NH2 OH 1'-58
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| ' - 95PICF/TE2006/045845
w/ul'-96b -d OH (cis)
['-97a -CN CH ['-97b -CN mmmi OH 31 WO 2007/ 064795
PCT/ US2006/04%846 |'-Ng1c {-CN _~OH

r-7 -NH,

s

5
Z

A

“

,

C o

5
2

r-72 -NH,

¢ ;

r-73 -OCH;

O
I

s}

r-74 -OCHj;

S
PU%
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— 0
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S
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5
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r-76 -OCH3

O
I

N
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s

’-77 -OCH; OH
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OH 1'-97d -CNH [1'-98a -CN/COH ., s ['-98b -CN OH
.SW~ |'-98c -CN OH 1Al ['-98d -CN O OH .1wtir
w0 2060906479CN OH (trans) JL N 32 WD 2007/ 06479BCT/US2006/045845

PCT/ US2006/ 045845 |'-99b -CN OH 6 - (cis) |'-100a
['-100b -NH2 a/ CH

-NH2 OH.
I’-78 -OCH; OH
2 J
2
\/‘

I’-79 -OCH; OH
2y
1’-80 -OCH; OH
I’-81 -OCH;

I’-82 -OCH; HQ
@
<

I’-83 -OCH; HO\
I/IIII,

%\\\\\“O

2

I’-84 -OCH3 HQ
L\‘\\tO

A
2

-85 -OCH;

/O

”/III:,

Q
2
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I'-100c -NH2 oH 1'-100d -NH2 nrniiii~OH 1'-10la -NH2
OH .~wtir |'-10lb -NH2 OH .nnnn 33 WD 2007/ 064795
WA 82006/ 045845

|'-101 d -NH2 OH

I'-1dc -NH2 /s,,~~ OH . nEOWEUS2006/045845
JA N 1 -102a -NH2 of f
AP |'-102b -NH2 off

(trans) VIV
(cis) 1'-103a -OCH3 OH |'-103b
- OCH3 34 G0g5064 (B Eq 1/ USZ0067 045
(2N
2
I'-87 | -OCH; Pk
%\\\““‘O
CA
I'-88 | -OCHjs P
L
2
-89 | -OCHs3 oH
h\\\““‘é
A
I'-90 | -OCHs

I’91a -H

I’-91b -H

OH

7,
'/,'
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["-103c -OCH3 OH

-OCH3 i v

I'"-103d -CCH3 rnrrrrrr~CH
|'-104b -OCH3 COH

' -104a

.fwtn |I'-104c -OCH3 OH

WO 2002064195 OCH3 OH os~ |'-105a -OCH3 OH ('t r anBQT/US20Db/045845

35 WO 2007/ 064795 PCT/ US2006/ 045845

['-105b -OCH3 O f

(cis) N or a pharmaceutically acceptable salt thereof
4.3 NMETHODS$ FER (WAKITNG  HEPURINE DERT VATT VES The
Purine Derilvatives c¢an be [nade using the synt heti c
procedures joutlined| 5 bel [ . $chene 1
shows net h&ds for maki ng S 221 soneri c
- 6-chl oroadenosi ne i|nterngdi at ¢ pat are useflul for
maki ng the |Purine Derviati
I"-91d -H
OH
IIHIIIII/
Vz
3
I’-92a -H
”//,,/ OH
AN
I’-92b -H
OH
AN
I'-92¢ -H
z /////’/o/OH
J\E"J\
I'-92d -H
. OH
J\;VU‘\
I’-93a -H OH
(trans)
Vv NS
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Schemre 1 Cl C d
< 0% 1' N1
wWQ@200ThME1¥ + OO H
Cl G NNNI-N

AcO OAc ~~ 1. LIiHMDS, A
NNRHOONNR N1

CH HO OH 1 2 BCHUSIODG6/045845
<NI "N1. TMsOT, HO--, O

f OOHNRL 2 3. TFA +

N N LR1L HO %

HO OH HO Ofi b3y 2
for the Purine Derv
compound of
of Formul a
trimethylsiflyl trif
using triflluoroacet
6- chl or oadenosi ne i
15 correspondi ng ot
Simlarly, |[the conp
with a conmpound of
hexanet hyl di sil azi d

2 using

For mul a

ﬂ

(
f

I
ner and
pund of
Fornmul @ 2 ust™
b and t
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la (1).

et hyl di si | aziide and
by acet oni dé renoval

Formula 3 and their
F Il la 4.

an be c¢oupled
g 1ithium

rimethylsilyl trifllate

fol |l oned by abeddani
acid to prgd
correspondijng ot her
2007/ 064795% PCT/ US2
maki ng the|Purine

outlined ijn Schene

(

vi de com

t

le ~Cénu
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anoner
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orj vat i
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val using trifluoroacetic
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s of (Forxul a 7,°36
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(CHZ)POH G HN///~r% (CH2)POH 1/ ~ NN\ \ | "I

H2N 4/)g 31 N% HOONNRL 92a HOONNRL EtCH HO
WOR000/06:§0H 8a Purine Derivatives of 5 For nuP@I/{1$2006/045845

wherein R, p and g are as defined above for the

Purine Derivatives of Formula (1) A conpound of

formula 8a |sI>L%ﬁcted @t a conmpeind of formyla 9a in
10 refluxing ethanol| to prlovi de Puri ne Deni vatives
of Forrmula{(l). Methodol ogy use prmaki ng |t he
Purine Derilvatives af Fornmula (1™ s%,/o ined in
Schene 2b. {Schene 2k (CHa)[POH Cl 2HN /“{CH z) POH N N N
IN4/)qg | [HZN </ HO N N|RL 9a HO\WN RL EtCH| HO OH A
HO OH
I’-95d -Cl
g OH
JVEVU\
I’-96a -Cl OH
(trans)
[VAVRF oV
I’-96b -Cl OH
(cis)
v iAn
I’-97a -CN
:\/ OH
'1‘2’\;‘\\\\‘
I’'-97b -CN
OH
E>llllllll!/
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8b Purine Derivatives of 15 Fornula (I') wherein R1,
p and q are as defined above for the Purine

woeoorwet79ves of Formula (1'). A conpound of fRCHUSROBBISS45
is reacted with a conpound of fornmula 9a in 20
refl uxing ethanol to provide the Purine Derivatives of
Formul a (I'T). p&yiarietyyoi] conpounds 9a, 3
2007/ 06479% PCT/USZ?06/04E845 i ncl udi ng particul ar
stereoi songrs, are ¢onmerdi al | y—awai | abl eOfir om Acr os
Organics ((eel, Belgium, AFID padtics I nc.
(Lansing, M), and $igma-Aldrigh (%t. Louis, IM). I'n
some enbodiiments, R| is -H Qgf-C . Schenme 3 s¢ts forth
met hodol ogy useful flor maki ng. the compounds of fornul a
9, 5 wherétasp—ts—F—and—g+s—defrned—above—+0r the
Puri ne Derivd{gﬁgs of "Forrfula (1). Schenme 3 OK' 1.
NH2OH H2OH| O ) q 2. |reductjion - _HRN )qg 10oAn ne
intermedi aes of fofnula 9 whé P.is”1 10|wherein
R is -H oq methyl, [p is 1 and def'i ned above for
the Purine| Derivatives of| FgZmul (1). A conpound of
formula 10|is reacted with R droxyl am ne in aj|sol vent
such as etthanol, amd theliresultant oxine is_ieduced,

usi ng for exalf®, i tGNun , 1o 15
provi de the conmpounds of flor mul erein pjis 1 and
gis 1l 2,|3, 4, 5 ¢or 6. The coRp oformla 10

are commerc¢i ally avail abl e, y, {can be
prepared from comrencially avail aljl e starting
mat eri al s usi ng net hods known to™oNe skilled {in the

art of organic synthesis. [For exanple_ 1 2-substituted

ket 0-esters of-986r mil L0 |can b

OH
NV V0N
1’-98c -CN O
- /"/,/////OH
P
I’-98d -CN
o OH
JV_:_:VV\
I’-99a -CN OH
(trans)
wvlan
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synt hesi zed by reacting a cycl oal kanone enol ate

(prepared froma conmmercially avail abl e 20
weyioed7kanone) with an al kyl chl orof ormate; PCT/US2006/045845

1, 3-substituted keto-esters of fornmula 10 can be

synthe3|zed via 1,4 addition to a comercially

avai | abl e coniuggtet & gal kemoneppand 1,4+
substituted keto-esters of formul& 10 can be

synt hesi zed vi a oxi dati on ercially avail abl e

4- car boxyl ate substiltuted 25 SEhene 4
sets forth{methodol ogy usq ki ng the ¢onpounds
of forrmula(9, wheregin pii rangi ng from
3-6 and q ils defined above e JPurine Deriviatives
of Formula (1). Schene 4 WD, 2Q07/ 064795

PCT/ US2006/{045845 1. NH, CH,), CH=P(Ph) 3
/| COOK' 2. reduction|12 3.| oxidatton 0 10 9 H2N 11 ¢
~) CH=CH- ( CH2) r C( O) OCH3 hydr ogenati on
| CH20H2- ( CHR2)r GO0 OCHNHZH2N 13 g H2N ~g 14 reduction
(CH2) pOH HZN q Ami ne intgrnedi ates of fornmula 9
wherein p ijs 3-6 wherein R is~Hxr meth¥, p is an
integer ranging from3 to |6, ¢ pimpdd  above for
the Purine [Derivatives of [For ), and r i|s an
integer ranging fromO to %g? A conpound of fiormul a
10 is reactled with rydroxy and the resultant

oxinme is rdg g T exanple,
diisobutyla?ﬂﬁﬁﬁggwryggﬁ e (DBAL), to provide a

m““"/OH

~
\\\

I’-100c -NH>

(d-l
2
’-100d -NH;
OH
|||'|||||/
(1
A
I'-101a -NH,
////,/,/OH
NANN
I’-101b -NH;
OH
AN
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conpound of fornmula 11. The conpound of fornula 11 can

be reacted with a conpound of
WO e@ehe4ms t 0 provi de a conpound of formula 13 ¥CSEES2006/045845

formula 12 via

March, Advanced Organic Chem stry: Reactions,

Mechani sns,

and Structure,

1992)) .

a Wttig

10

Hydr ogenat i
exanpl e H2
14, which d
['ithium alU
formula 9, -
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The conpounds of fornula 15 are conmercially

avail abl e,

or alternatively,
waeermesodanl |y avail abl e starting material s usi PQI/US2006/045845
met hods known to one skilled

can be prepared

15 in the art of

from

or gani c

synthesis. 4.4 THERAPEUTICVPROPHYLACTIC ADNlNISTRATICN
AND COVPCSI [THeh
activity, the Purineg ously
useful in 20 veterin
descri bed apbove, the ef ul
for: (i) tjreating o in an
animal in need there¢g |'"s core
body tenperature; or l"s
heart agai n dig aage | egi a.
When ad%ini&tgrﬁgdtO'éﬁﬂih mal ., the Purine Deera?ives
can be admni stered jas a qﬁ
conposi tion| that conprises
acceptabl e [carrier JP vehi
conposi tions, which jconpri ilve, can
be adm ni stiered orally. Th ?s can
al so be adnj ni stered by an rjout e,
for exanpl e, BylodanfuS il by
absorption t hrough epit hel l'inings
(e.g., oral, rectal] or i d can be
adm ni stered together with lly 30
active agent. Adm nijstrati r | ocal,
Vari ous kno&n delivery systens, vinael uding
encapsul atijon _in liposones| microparticles,
m cr ocapsul les]’-1ddd cla@ e . Met|hods of
adm ni stratjon include, bu imted ta,
i ntradermal | intramuscul ar one§m
i ntravenous|, subcut aneous, At T aoclul ar,
epi dural, oral, sublingua ,
i ntravagi nal , transdermal,| rectabywpy inhal atijon, or
topical, p i
PCT/ US2006/|[04584Bct o {HeH=e eyes, or i{skin. In
some instances, administrafi esult infthe
rel ease of the Puripne Der 0 the,
bloodstreank The node of admi nistréti dw.can be left to
the discretion of the prafctitione. In one
enbodi nent,| the Purijne Der|vatives &re adm ni st er ed
orally. 5 Iin—another| enbodj nment, the Purine
Derivati ves| aFel®dni mC¢Ered in snousl| y

g OH

NAN
I’'-105a | -OCH; OH
(trans)
[VaVRS oVl
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I n anot her enbodi nent, when the Purine Derivatives are
used to reduce an animal's core body tenperature, the
w@oo70et7RRr vi at i ves can be adm ni stered by conPCTIUS2086/045845

i ntravenous infusion. In other enbodinents, it can be

desirable to adm nister the Purine Derivatives 10

| ocal l'y. Thi $-t@8b bp-@cH; ¢ved, foroexanple, and not by
way of limtation, py local infugion during surgery,
topi cal application] e.g.) in conjunction with a wound
dressing after surgery, by injection, by neahs of a
catheter, by neans pf a supposi or enenm,| or by
nmeans of ah inplant, said i bei ng of a} porous,
non- porous| or gel atinous|nat € ;i ncluding

menbr anes, | such as pialas{ic ne orqggz, or fipers. 15
In yet other enbodi pents, {it canf be sirable|to
adm ni ster|the Purihe DefivatiVéS ocul arly. ul ar
adm ni stration-of the Purine Derivatives can be

or a pharacevtially gpesgtable saliykergelopper or a contact |ens

coated or

certai n enbodi ment s,

i npregnated with the Purine Derivative.
it can be desirable to introduce

In

t he £Br i MMEEAOVSE FORSM AKING THEE PUTRING DERIVAEIVES

syste ircul atory syst
by an;r;? @ﬁﬁupas Periyefies can bpmagde Piag Hy

m or, gastroi ntestinal tract _.
SYRtheHS Biocedwey gitlined

below in¥dhat,Be¢al injection, paraspinal injection, epidural
' I nj [ enema, and by injection adjacent to a

per i ptiehethe heshows method s femhakiingispeci ficrsteedisonercaiclderoadenosine

intermefé@agtiﬁslp. tgt,aa{rgpf

ACOWACV e,

traditi onad Pi
pesn”ta apgeter embodiy -
ativeS can be”délivered 4§ @anvesicle, inué oy

Ac

I nj ection,

reservoir.
enpl oyed,

d

Biruiheby BLEGL A

ter, for
rﬂwlacglﬁ' naya

Pul nonary adm ni stration can al so be

e.g.,

by use of an inhaler or nebulizer,

and

formul ati on with an aer o$sh¢medg agent, or via

perfusion in a fluorocarbon or
certai n enbodi ment

at ed as?gﬂﬁggpository,
aHa a0/ vehi Bl esH

nt the Purine

sur f act ant

tréglyceri
Der,

can be

1,
I

fornmul
LiHMDS, A

25 synthetic
Purin

par i cular a 4iposone (see Langer, ;Sci ence

4
249: 1527- 1533 (1990) and Lopez-Berestein et al.,

pul nonargy
e N X
 tih )

A% NR?

30

Li posoines in the Therapy of Infecti oys Di sease and |

padi et t he§lPurine Derivatives «
rRl eddéMPyst eppet, SUST aiTeg-
1 2G0Rdson, in”
el edsiEs supra, 4
). Qher, controlled or

a o trol

sy (se

of trol
o

(1

T3

| &d

del i

Cancer 317-327 and 353-365 (1989))N I\ yet anotherN (i
g dop e el vy
1Sg N

i cal

AR

6

wherein R' is as defined above for the Purine Derviatives of Formula M.

L

g&% I (:jg_igifns
HZ, pp. 115- N

ver eqr

N" R

7

The compound of Formula 1 can be coupled with a compound of Formula 2

using lithium hexamethyldisilazide and trimethylsilyl triflate, followed by acetonide removal

using trifluoroacetic acid to provide 6-chloroadenosine intermediates of Formula 3 and their

corresponding other anomers of Formula 4. Similarly, the compound of Formula 5 can be

coupled with a compound of Formula 2 using lithium hexamethyldisilazide and trimethylsilyl

triflate, followed by acetonide removal using trifluoroacetic acid to provide compounds of

Formula 6 and their corresponding other anomers of Formula 7.
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sust ai ned-rel ease systens discussed in the review by
Langer, Science 249:1527-1533 (1990) can 41 WO
wQo@7/0864795 PCT/ US2006/ 045845 be used. | n onBCT/US2006/045845
enbodi nent a punp can be used (Langer, Science
249:1527- 1533 (1990); Sefton, CRC Crit. Ref Bioned.
Eng. 1 Sl
(1980) Hickifoloky b R Haﬁ*iﬁﬂ,gd*h.@*’%ﬂé? Derp(fR5 £ Bimalld (D is outlined
in Scheii@83) ) . I n anot her enbodi ment polyneric nmaterials
can be used (see Medical Applications of Controlled
Rel ease (Langer and Wse eds., 5 1974); Controlled
Drug Bioavailability, DrughRpRd4ct Design and
Performance (Snolen and Ball eds., 1984); Ranger and
Peppas, J. Macronol. Sci. Rev. Macronol. Chem 23g{":»o"
(1983); Levy et al., Science 228:190 (1935); qg
et al., Ann. ural . 25: 351 1989) and Howdid et
al ., J. Neurokurg. 71: éﬁ{% In yety her
enbodi rrer{i cﬁ;t rol Lg 1 sust a| ned- re(fe lse;ﬁéstem
e ;10N rI N proxpity of a ofy 1
PP n rivatives +g—t—he—asp|Fh colYurm, brai n,
skin, heart, |wrg, eye, or ga oi nt esti nal
Ctrache téws requiring ofly a fractiom ofout he system c
dose. The present conpositions can optionally conprise
a suitable anount of a physi ol ogi czﬂ“l“}le%%fefémeabfe
5 carrier or 'vehicle. 15 Such physi ol JgFE4r Y acceptable ,
carriers or vehicles can be |iquids, such as water
and oils, including those of petroleum aninal,
veget a%}ﬁ:x if? R (ﬂfﬁﬂecas QEFisdboS e &t tH@P%ﬂﬂDén@tﬂves of Formula
soybean oﬁ nm-ner a , sesane oil and the like. The
D. phy3|olog|cally acceptabl e carriers or vehicles can

be sallne um.a C|a elatin rch
kerati > T g ol g%tls re?cé%d\g %ac:{) ﬁ%gﬁﬁfﬁ%ﬁh&a fain
10 reﬂuﬁs‘i’%éthérﬂﬂ' to préXidel tBE Purisd B&VAtZENGE Fdrhiutk@ni ng,
ricating, and col ori nglpagents can_be 20 used.

I n
one entéethedriosy wrelpHysmaliag thedl wipedderptivs & FogpplagFyis
are sterile when admnistered to an
Omhngﬁirhgw %Q&??Dér can be a particularly useful when the
Purine Derivative is admnistered intravenously.

Sal i ne sol utions and aquegus dextrose and gl ycerol
sol utions can also be enpf s liquid carriers or

vehicles, particularly for injectable solutions. f/(CHg)pOH

Suitabl e physiologically acceptable carriers o
vehi cl es al sogi ncl ude st arch, glucose, | actoge;

sucr ose, 25 g I atin, \~Crapeie, flour, @al SI li ca
gel, SOdI st rate yer ol nonost ear
sodi yk
— EtOH 3 ;
HO OH A HO  OH
8b

Purine Derivatives of
Formula (I")
15 ,

wherein R}, p and q are as defined above for the Purine Derivatives of Formula

).

A compound of formula 8b is reacted with a compound of formula 9a in

20  refluxing ethanol to provide the Purine Derivatives of Formula (I’). A variety of compounds 9a,
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chloride, dried skimmlk, glycerol, propylene,
gl ycol, water, ethanol and the |ike. The present
w@ompoei®s ons, if desired, can al so contai n mi POF/US2006/045845
amounts of wetting or enulsifying agents, or pH
- buffering agents. The present conpositions can take

mcludir%g;rafrt‘?d’u'l'ﬁr% elr?o% e? N%e cAHSBRMTIORSlat?d bR Aftos O38anics (Geel,

I ets, capsul'es, capsul es containing
Bel gittni ) AFdR Thpmpdlﬁ[cs Ine; (Beming 1) cind 45 gmafAddrieh @t loavs, MO) In some

0S| ior s, .emul si ons, aerosols, sprays,
embo‘@ B ?e mc‘?any other formsuitable for use. In

one e nb&{&r{ﬁ@eté R GREBOSIby0iketid formilige fiRrddglousds of formula 9,

capsul e. O her exanples of suitable phyS|oIo?|caIIy
wheredc tspl ad) qelsclaﬁmcbaboap fordhe Brase Bedvatees of Panuls
Rem ngton's 42 WD 2007/ 064795 PCT/ US2006/ 045845
Phar maceuti cal Sciences 1447-1676 (Al fonso R Gennaro
eds., 19th ed. 1995), incscpmiesed herein by
reference. In one enbodi ment the Purine Derivatives
are formul ated in accordance with routine procedures
as a conp si((;d)@R' adaptle]ng oral adm H&H on to
human beyngs. Conposi na‘for or al livery can be
in the¢zgﬁég f tablet§ l,o enges a
suspe®si ons, ‘gr anul es; ﬁg Ps, | si ons,4 capsul es,
syrups, okl elixirs for exanple. Orally adm nistered
conmposi tions can contain one Aol Q&B&%ofﬁﬂﬁuﬂa9
exanpl e, sweetening agents syg eﬁ? ructose
aspartane or saccharin; flavoring ents such as ’
peppermnt, oil of w ntergreen, or cherry; coloring
agents; and preserving agents, to provide a
phar rrauzvé.alteurcﬁl 1sy-Hi0r pathat, pdb & apd gpaidefiiedabowbios thedturine

ere t or pill form the conpositions can be
Dem%%]) ?’i’i““ ﬂb&ay di sintegration and absorption in the

gastr omio%ﬁ;duﬁ@bf toratla 10RreRYedt @y hirbgylamsiéesh aisoRent such as
action over an extended period of tine. Selectively

ethanqjeandethp resultantioximpeis rg@wﬁ@uﬁm&fgr wmmgdﬁhnu%alwlw hydgide, to
H r r£,a itable
provif it SRS it AR el EApU Ui PR 2008 L0
pl at f omi® cothpoirds fof fotirulel ®aeicomnmeeibllys awalkab]redmmjten’mﬁvely, can
capsul e can 15 he i n‘ql hed by - the drivi.n lﬂn led
be prepased froppeem@escially; gl ahle sttaﬁglgarg%tﬁqlalapmg gﬁ:{hods own to one skille

in the%?tm%a'iﬁco%nthtegﬁg Oy 91he>?a ﬁﬁ'fgqri Eﬁlﬁtltu?é?ﬁ&@o d&bis\WeHFdkmula 10 can be

an provid iséentially zero order
synthefhezted\b@'rryactlpg afcyblea]i{sncuwmmsbtb (poepate fopn kte:dmmanclallye gvagfable

di at I f I
cyelogfnstvip gE kel HRBETER dr B e Oy G g oL PB4 B can be
synth&iRA BL1 42880k coamRAGAIlY AAflable conjugated cycloalkenone; and 1,4-

substituted keto-esters of formula 10 can be synthesized via oxidation of commercially available

35

4-carboxylate substituted cycloalkanols.
Scheme 4 sets forth methodology useful for making the compounds of formula 9,
wherein p is an integer ranging from 3-6 and q is defined above for the Purine Deriviatives of

Formula (T).

Scheme 4
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can include standard carriers or vehicles such as

manni tol, | actose, starch, nmagnesium stearate, 20
wa@oaomrsaccharin, cellul ose, and magnesi um caP@DN81086/045845

In one enbodi nent the carriers or vehicles are of

pharmaceuti cal grade. In another enbodi ment the Purine

Derivatives can.nmgodornul ated for d&nbE@VenoEsren),

adm ni sf)&19 on .2 @ygpcal |y, POsitions Hor
intra adii psirati o rise sterile isotonic

aqueousigbuf fer. Wiere né&llessary, the conpositions can
al so include a solubilizing agent. 25 Conpositions for
i ntravenous adm ni stration can optionally include a

| ocal anesthetic such as |ignocaine to | essen pain at

the site ﬁmhm@mbﬁbggmlon The conposi tigns, r
corrpone?f 5/2 can be suppllEEeEiEner sepAXatery or m xed
t oget.l X )qunlt dosage form for o as a dry

Iyophlllfed powder or water- free €oncentrate in a
hermetical |y seal ed container such as an anpylg, or
sachette indicating the quantity of Purine|Derivative.
Where the Purine Derivatives 30 are to be gdm ni stered
by infusion, they can be dispensed, for exanple, wth
an infusion bottle containing sterilee/MamnBCeutica
grade water or saline. \Were the Puri rivatives
are adm nistered by injection, anwaﬁgfﬁgfof sterile
water for injection or saline can be provi geq 50 t hat
the ingredients can be m xed Qﬁﬁjm?ﬁ Qe WMt T at i on,
43 WD 2007/ 064795 PCT/U82006/04584§ The Puri ne ’
Derivatives can be adm ni stered by control | ed- release

or sustained-rel ease neans or ¥ del i very, deg g 3
are wePheleHRNISt5! eTHBEBYIs Rl PRHITGEST ARG oM 54 nq 1s defined

above (flﬁstﬁg Pufi ¢ f5§ 9%6?8 &g ?) RhAVYidS, QRS ﬁhkﬁ% “frdh 0 to 3.

sust ai ne eate of BRG of "ror & Ac Ve i ngr €di ent s
usi ng, Afcrwmp@uadmf ®rmhiadilox ygcdywittehydroxdahing) asithe resultant

oy e R B LS BB e R BE PR AP e

compdunBQFBiula 1111 ThOSRARI RS of %mﬂlléJPITBdrﬂ% fefdted Wﬂh%Qfon{p@und of
rovide the desired release profile in va
formugs:

Hpm 2iWitkg regiienatyinsovida  compednd offfospgle dg rGS%P Merdaddvanced
Or gamc E‘P%Jf?alry I O?%ac%ons%ec? ar zs;% eang'lslfrlucﬁtgel td%g Eﬁ 1992)).

ose ‘descC

Hydrogeﬂl&fbh%(ﬁ tHeddonyfoRndM dftfornhda astusvrg ﬁ'ofl gx;mble iBI2 &nd @ﬁ/(l‘ I@Eowdes the
I nvention. The invention thus enconpasses skg?le un: inum

compayg a4 domntlakd.sthielneanghenbe gdupedieing dorframple HHHum
by PR PRl P of Bpah 0 VR R radPugiifiom -G and g

is deﬁﬁe&ﬁlﬁiva dol- the IPeds&Derivatives of Formula ().

Scheme 5 sets forth methodology useful for making the amine intermediates of

formula 9, wherein p is 2 and q is defined above for the Purine Deriviatives of Formula (I).

Scheme 5
OEt CH,COOEL CHa)pOH
X €0 1. NH,0H - X7 reduction X (CHzlp
. e R
) 2. reduction ) )
o ! 3. ester homologation HzN 16 q HoN a

15
Amine intermediates of formula 9
wherein p is 2
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In one enbodi nent a control |l ed- or sustained-rel ease
conposition conprises a mniml anpunt of a Purine
wDeo7wesPve to treat or prevent the Conditi on, PECEUNINE6/045845
an animal's core body tenperature or protect an
animal ' s heart agai nst nyocardi al damage during
cardioplegia in a 15 m nimal anmount of tine.
Advant ages of controlled- or sustained-rel ease
conposivhéminsp isrnlintger rexging tfeth Jitt 6 enid g isglefinpdalkirvgdor the Purine
reducEQ do a&ﬁ frequency, and increased patient
addition, controlled- or
sust ai Aegmd; f;f%hﬁ@wfo%%ﬁﬁ%l dah ®B o PR ctiaY BedtokissivntiB@tamine by
the tinme of onset of action or other characteristics,
reactlmwab hyiresylaméneiodlowed by éelﬁ"%}t‘ieﬁéd@élpn philievesultanipxdmp using,
reduce Sg
for xR R Ryt i BEGlck PR ity B £ R S ARl 85 gy
Comnhul 34:899-$05 gloeape Aﬁﬁeﬁlmb\neigrcﬂfp 1§ltheHUﬁSel°ted Petiviegatlievthe ethyl ester
that pronptly produces th desir her eutic or
group gp gipydaEhocy elicein gk 15 using, %ﬁé&@ﬁ q= 9 %bﬁ% terhipgpqlggation
e u of,, .t Vi
react G RRRAR ELL DL Pl g, SETM {10820 PX3kS ckihound of formula
16. Tekfeemipomvbsf farmelstiérde ﬁlepélemdhoed ta thﬁ@orr&'sponémgtahmholalsmg, for

e b N5 B g B8 i 2 s

qis dRRA B0V OMIRIP Rk & eBivhitas o‘ﬁ"thmﬁlﬁgi)ace the amount of
Purine Derivative being netabolized and excreted from

t he bodhe c@opeunds bémuta Kiare shmanrvialieasealle, erplteratively, can

be PTGB%I]%\{"{%FII)E : eg#i f}raalvlail ab@wtaﬁ&gqﬁa’cgﬁ 8? %(%Ml%ﬁ'{q oy ﬁnovvn to one skilled

in the B of ﬁgﬁ@nmﬁmstenperature concentration or
availability of enzynes, concentration or availability
of water, or other physiological conditions or

e pds. TM?EW@@RQEﬁfEAE*ﬁC”&DQHNISﬁAVﬁdﬁ at

is effective drtion,
reduci ng an %M%dﬁ%yﬁs Dﬁ wﬁ;rlb%
pr ot ecDudgo iiraiativigy, the Pﬂﬁﬂ{etDﬁ@xaﬂtlnsi are ﬁﬁmﬂrgéb@dly useful in
damage_ during cardi opl egi_a, %an be determ ned %@
veterigary gt Paman prerlicae. tacdnsrRgsDoY s, thebiering Lervatiyes are pgeful for: (i)
treatm%r r ?e%hﬁff Q%ﬁ%ﬁ% GNP RLiLRNR! deéd kﬁ%r@d'fp 9 ¥E&hcl@ aﬁ%bﬁnal’s core
dent ify optinm 8osage ranges. e precise dose t
body hmpenaipire;)ce diii} arotadting ad eperals beart dgainsbonyecapdial damage durmg
mnistration, and 44 WO 2007/ 064795
Cardlop %JS2006/ 045845 t he seriousness of the condition
bei ng Gygat ﬁ%lﬁ‘l@@téﬂqﬁ aRnfed] #le PuAse Dedl ek Gad Beadministered as a
judgnent of a health-care practltloner Sui t abl e
compefehbof 2 efenm@stagwethatm@umes mlmvé@glcalweﬁtﬂdﬁpm@mr vepicle. The

pleseqrpﬁggxp§§1§o?§] 031 qowpggg%ﬁlgaﬁﬁbnﬁ%tw ggr}/be ad?mn?sl[e&&?&%ﬁy The

Purine Derivatives can also be administered by any other convement route, for example, by

infusion or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g.,
oral, rectal, or intestinal mucosa) and can be administered together with another biologically
active agent. Administration can be systemic or local. Various known delivery systems,
including encapsulation in liposomes, microparticles, microcapsules, and capsules, can be used.
Methods of administration include, but are not limited to, intradermal,
intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, intraocular, epidural, oral,

sublingual, intracerebral, intravaginal, transdermal, rectal, by inhalation, or topical, particularly
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per every 4 hours. In one enbodinent the effective

dosage is about 0.01 ng, 0.5 ny, about 1 5 ng, about
wGmmge479Hout 100 ny, about 200 ng, about 300 POI/USINOE045845

400 ng, about 500 ngy, about 600 ng, about 700 ng,

about 800 ngy, about 900 ng, about 1 g, about 1.2 g,

to the @%9 lHosé- geg or sl Hom sojrntﬁlngt’an%égoégmlﬁlsgraﬂon @lHPHJsulg 1rpth9 release of the

g, about 2.6 g, about
PunnedbﬂuHatlseSOntogthe blwdstr@mz The mbdeiof Rlminigiratadyoean 1:@ lﬁf% ¢ the
di g{th g about 4.0g, about 4.2 g, about 4.4 g,
lscreté% CRragtifionelyout 4.8 g, and about 5.0 g, every 4

hour s. mEgidi ¥ oRitherfl! %@%ﬁn@@@n{ml@g BictidaligfkReednieiy. 10
various tine perlodsmclud , but not limted to,

about kvasothep embodiment et Rurénedpgrivgtifen arg admapgered anfegnously.
8 hour ﬁl anot‘ho g%mﬁ&? rr}/eng' %{)ﬂ%ﬂ lfﬁes Purﬂ%qyéfé\%xl%éy at% Allls%f]t% rgduce an

about every out

animaB¥ &oye bodlyherp&ratuad) @hﬁ Peviey Dem@ak'es @hdi&tadﬁnmsty&rdd\ﬂgl continuous
weeks, about every three weeks, about every nonth,
mtfavﬁ}?él‘sﬁgﬁ%?nevery two nont hs. The nunber and frequency

of  doRAdRS e%ﬁfdéiﬁﬁ&ﬁ? 9i 9&% Hecﬂeglrﬁﬁm é?fnﬁﬂ sk? %[eslﬁlrﬁlfe Derivatives

t herapy can terrined according to t e 15 j udgnent
locallyf Tlas baebd dchieé, for excniple,amndmot Thwap bf Butitiatien, dborslatgé infusion
anount s descrihed. herein refer to

during RSP PP RO &8+ 1t Cpisip it GOty BN after surgery, by

injectiDRI byMALANS@ b e HyShe8 Of a%ﬁ?posﬁ&&@ﬁ%hé&ﬁa 4R $¥dReans of an
anbunts correspond to the total amount adm ni sfered.

implaffthsaiciveplant befngzofRuporeis, Der-porgus. e gelatipoussnaterigeinclpding

or treatin entin Condi tion, or protecting
membéar?e%’r?u%éfls Ségﬁsggﬂger%r Arfel lgﬁ?eréar di al damage during
car di opl R@bthe? @mbwinfeﬁtsl i chidbg esitabl ta B oiniSiethe Potike
t o about 100 (g%‘of body wei per .day, in one

Derivediigs aFHEHY: | Ofﬂlﬂélhq, g@fra’@or&oﬁ{rﬁp %ﬁnfl%Dg)amp(veg garhbq %neved using an

[ r of rom
eye-digfisto cgﬂ%ﬁﬁgéso@%%egu?q%g%?"égwéﬁ the SEROC DB Dve)
day. TheceatainkrhbaiimantBLit tavebdMsiratzt tovmtrotiace the Purine Derivatives
ef fective for reduci npaltan a imal's cor

into e HGH AETIONS FYATEA 1 N PP G A GRS, et by Ry pigpble ot

1nclud%%31lﬂ ra@éﬁtﬁ@iﬂ;ﬁ‘ mtﬂaﬂw@eﬂ%Jgéclﬁnpﬁ%ﬁﬁ‘/ﬂtinje&[&%ﬁa%l mg)eclion enema,
gtoaou my/ kg “body’ wei ght pér day, and
and bﬁanmcltten adjeednd th mmphefad ogTveb djm,travmmfgﬂlag ing Qﬁtl@b@altl bQ fagilitated by

an 1nt§n§ éggﬂ%c&ﬂé%?r\l\%r %éarg@f: tfjaglxedt o éltreseiav Pu s | Q'Fa% . r&n%ay\é Seservoir.

mai Nt aPfiinitghatRinYinRBalidd Yanoflscte éiﬁlga?e@& 2V,ibyaise bfign inhaler or
concentration of the Purine Derivative in_the

nebuligey, aed Wumplasion wgthenr asgqspliaing ggentedtiapeifisipn e fluorocarbon or
synthefiodRishddaty Aleed e Of 08 al PetbIdtRER s ARO Bhride DU fivesan be

r I'vatives can be assaye
formulitéd 4 asuphository @Vlﬂoﬂradlhﬁladi bRidesdind carrier or vehicles such as

triglycerides.

In another embodiment the Purine Derivatives can be delivered in a vesicle, in
particular a liposome (see Langer, Science 249:1527-1533 (1990) and Lopez-Berestein et al,,
Liposomes in the Therapy of Infectious Disease and Cancer 317-327 and 353-365 (1989)).

In yet another embodiment the Purine Derivatives can be delivered in a
controlled-release system or sustained-release system (see, e.g., Goodson, in Medical
Applications of Controlled Release, supra, vol. 2, pp. 115-138 (1984)). Other controlled or

sustained-release systems discussed in the review by Langer, Science 249:1527-1533 (1990) can
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therapeutic or prophylactic activity prior to use in
humans. Ani mal nodel systens can be used to
waletwonetsat e safety and efficacy. 45 WO 2007/ OP@1852006/045845
PCT/ US2006/ 045845 The present nethods for treating or
preventing a Condition, reducing an aninmal's core body

be used. e eAdmbiodiment aHﬁJﬁ{Iﬁ@hl bedisad (mlgﬁf@ l?cz‘én(fEGH@t 1 sag & SBS (1990);
ocar di al danmage _d car di opl egi_a,

SeftongGir Grie Reiamesh Erg. nu; o RRD: Prerasdat oo r&g@w 88507 (1980);
and Sa'gﬁ% %%ggl&. r@g{. eaa% %vﬁgﬁiesg an %H{)ﬁqgreen%dh%@]gt'ﬁb%méﬁb

er peutic agent is
materiad Krhmbshs&dc{@heiMediml efrbtettions of CoutndlledRdlerse |(hm@rmm&ﬂ?\ése eds.,

1974 e e B0 oD roE Foa e e G e (Spaplen and

Ball e&sh%%)' RLASkrahd PEAs ST IMEFbAY, (58, Heb. Eb DAoL iRt BN (1983);
erapéuti ¢ agent s optimal effective anount range. In

Levy azmé &m@wd@&&ﬁ?o Or93t ) urmesatial. odnn. Weord, 25: éﬁbtlﬁé?) and Howard et
era is adm ni stered to an animal, the
al., J. L@?@@ﬁ%&f the Purine 10 Derivative is |ess
t han i Iﬁl%/eﬁﬁﬁcﬁlﬁ‘érle%o@ﬁi@éﬂﬁh coRib1tbdd 6r et dtltasd i8fem can be
t herapeutic agent is not admnistered. In this case,

placedip prsimitisof pipred of thedurinedariyatives, .8, ied SpEAb oAk bray colon,
skin, hg '1{1]1? g i s:é qYlﬁgst&?ﬂtr%cﬁZth@%%&r@%ﬁ{n?fﬁﬁ% f%na&etﬂé systemic

dose. therapeut| c agent is an anti-inflammatory agent.
Exanpl es of useful anti-inflammtory agents cl ude,
but  ar EISRIESIN} FRTIRAFIHASS c3 Opfif n%ﬁaseewnéeo%%t%r%%m%eﬁa

phys1o?§g1%1n51ta'c abl&@dgﬁéﬁ&% icld uorocortisone, prednisone,

i'so met hyl pr edni sol one, trianti nol one,
bet arre%ﬁtas;mysplogmallyj aa@pmbtmcsamin@s oamehicloneat berlojuakds, such as water

and 01]32%1'{: Kol bﬁs&? tpgtlr)i e%tg%a ve e}%ﬁ%mo&%gg g.?tgcis Wﬁglghsr\;\icﬁ as peanut oil,
soybedl dil, afif@akoil, l§@stai?JHeQJ1129éhd th@lﬂaé of B phyRas Q¥ acceptable carriers or
qurblprofen ket opr of en, fenoprofen, ~oxaprozin,

vehlclqaﬁecfag@gﬁalgneagpm acepe | gstadinasiiieh neste, ta],g, keysting gpdlmdal silica, urea and
e 0
e OB, AT RO PR A% s cn
used. lﬁ biey enitheliiapeuhé phyaptodically anesalile caliielyadrivehiaiisnte sterile when
| es of usef ul anti - di abetl ag i ncl ude, but
admmléiéeé r@@tam imiled! #6: cagitgcaRmBHElar @b%ﬁﬁswa%q e Purine Derivative is
admmg{ géﬂff Sa ﬂé'goﬁﬁgms %Hﬁ? @dul Qéﬂfbgégﬂufiglyceml solutions can

ceto exam azam ropropam de,
also begd:r;lpleyerl artiqhéd cagtieysior ivdlepleg,l pacﬂualiaruefor anebtagjle sapiionsdSpitable
physmllongslclzjalllynacge%%ab?é ga%ngrg %% Vehlgles alao 1nc?|?£ gstar{:]h g‘fﬁcose lactose, sucrose,

gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc, sodium

chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the like. The present
compositions, if desired, can also contain minor amounts of wetting or emulsifying agents, or
pH buffering agents.

The present compositions can take the form of solutions, suspensions, emulsion,
tablets, pills, pellets, capsules, capsules containing liquids, powders, sustained-release
formulations, suppositories, emulsions, aerosols, sprays, suspensions, or any other form suitable
for use. In one embodiment the composition is in the form of a capsule. Other examples of

suitable physiologically acceptable carrier or vehicles are described in Remington’s
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25 and nat egl i ni de; bi guani des, such as netform n and
phenform n; thiazolidinediones, such as pioglitazone,
WO o®i7gb479azone, and troglitazone; and a- gl ucosPCEHES2006/045845
i nhi bitors, such as acarbose and mglitol. In another
enbodi nent, the other therapeutic agent is an
ARARP RE
Pharn b SUERI 119R0G7 (FAIDKC B DR R prared
hereinthryirefenéndene tartrate, dipivefrin HO, ep| nephrine HA ,

g:: ?)r;(r) Ocla} &mﬁq&?ﬁéﬁt?ﬁ%ﬁ n}_%?q.?@:tlg%{so%g iatggn’ accordance with
routm@bﬂo‘é&ﬁfr@s! 6 ddahposRionEasted i orald@nAgik@ar dheo Hean beings.
bri nzol am de and | atanoprost. In a further enbodi nent

Compesitiorst faeeral ﬁ@lmmemn ke ia gemformofigbletptlpzengesiaanesye of aily
suspen%notsnlg,_a 3 gnugl A \?E)Wd le%né) fca uszl?éésh% YIups, Q cal Cf(n,rs ’1”81[J ?xag}pée. Orally

3&CUrar- di seasar
admini@dredConfd2HNE/cRH 401REin Bﬁ&'/oﬂﬁl%e@ﬁgdﬂ%&ﬂ&xampm tveekténing agents
carnitine; thiamne; |idocaine; am odarone;

such 2p figeionpaRpaTEma R sRrdeTiplavgrag geeninhFuch 98 prrRegmint, oil of
wmtexg{e%ﬁ a&cﬂhg}rg &?5@?%&@”81&&51’%%%&% 'a% ol{tée t& ﬁlto‘?/fde a pharmaceutically

t agoni st 5 atr

palatable pe¢praogtione Md;mm\mr,cw}nrd m taplet enmillgfon&,, the pmrapmsmmnsrmn be coated to
jotropium dtolter n
delay gt A aPssbtier & E gtouedinalifeg §1§§$b %‘élﬁt%g agustained
actlon%’Qr@fTﬁi &ﬁerﬁfed?b‘éﬁf)&' bt &Ral 9@1%&?\/@595&%1%&&51@ GhesiRanddWhrr8hRling an
not limted bupr enor phi ne,” neperi di ne, norphi ne,
osmotipelp petive matﬁpnydmhem e PuﬂwDanyattlvesxm ?elm sitable for @raﬁmaﬁ@nmstered

compch%tdr OCEH ﬁ‘l edlgﬁ?rﬁ%tﬁéﬁl%?ﬁ&gxfg%% ghder eélnPro gl?ci sH{‘roundmg the capsule can

be 1mbl'@étpl|5d§i’ﬂ1% i v ol g, ot weltcie tdasplave pieapenky e@éhﬂ&)mposmon
nmet edom di ne, carprofen napr osi n, and pentazoci ne.

through agswertriee Thstrodaliventplatformssen erovidrasgseentially a@@rﬂrdfr‘rsdehvery
| t
o YR EORRNNE 0 RO e SEROSHEE L e g
materiab®fchlas ghice®imtonostagretetos glyeetol dtearatunanalﬂ&e bmtsedl i Ordl edmpositions

can lnﬁlpg?@ftaﬁ%gl o 1%%%3/@8@%&#@%??&1 i gslggétgq#gélagnnesmm stearate,

sodiuR RARBEEHE RlluloS¥, 3Bd %ﬁagﬁ&lihm RYBHRNY Z h’ﬂ@ne @RS N ERYBE Bfriers or
nonoet hanol am ne, ali zapri de, azasetron,

Vehlclb@mq@phamademobl glaéfhaut | ne, br om)pr | de, bucli zi ne,
clebopilde i ne rJn

dol asett &P {:ﬂboé it ulli%tlél atar, Versréﬂ‘fﬂ% és E%mglﬁae[n& #intravenous

adminfRtib® NBypiex P esMgyditionsHoPRRaZE MRS AGOEROt BN REmprise sterile isotonic

sul piride, tetrahydrocannabinol, thiet h){ Aoera2| ne,
aqueophb o &glpegg negessary, the compositions can also include a solubilizing agent.

Compositions for intravenous administration can optionally include a local anesthetic such as
lignocaine to lessen pain at the site of the injection. The compositions’ components can be
supplied either separately or mixed together in unit dosage form, for example, as a dry
lyophilized powder or water- free concentrate in a hermetically sealed container such as an
ampule or sachette indicating the quantity of Purine Derivative. Where the Purine Derivatives
are to be administered by infusion, they can be dispensed, for example, with an infusion bottle
containing sterile pharmaceutical grade water or saline. Where the Purine Derivatives are
administered by injection, an ampule of sterile water for injection or saline can be provided so

that the ingredients can be mixed prior to administration.
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tropisetron, or mxtures thereof. A Purine Derivative
and the other therapeutic agent can act additively or,
w0 poosnet79=nbodi ment, synergistically. In one PCT/US2006/045845

enbodi nment, a Purine Derivative is adm nsitered 20

concurrently with another therapeutic agent. In one

enbodi FRNpurif SQIRESES daDbGAmRhikeiaAdbedontellédadéase or

anount of a Purine Derivative and an _effective unt
sustairgi-releatetracans loe by delivary: dejesst thatesp wisl kaep ie thoss %@nﬁec{]in the art,

ternativel a,co j t] LS [V ;
soch Gt Y51 B PRI BB A I Bt mon e
ingredfRPREIg FRexeRPRL hidrogy@opgivetst tellilasepother pilyrmenthteices, gels,
t herapeutic agent can be concurrently adm nj

permerble aBTAEISS BRSPS UG DEE (9P LR FUGHPIBIE I, B somes
micro{f)o refg: eorgecro%%glﬁe{t%ﬁ th%e(gtﬁt%?c%ﬁ&@ﬂl@ AeRfddqEleBie TUERAAYERing

m ni stration o ective anmpbunt of another
propoftioas. apeitibiccongrelitd- drisusthined-eeteasd iforent tions &nPun those skilled in the -
' i nj st er ed

. Derivative is_ adm i | h her . o .
ot inglHEE Qe ES BB PrBRe PO TR P SebBLT Ba KB e acye ingredients
of the iRnRbNeThd REEARRULL CerRBRPhssks sinAId Ml (b SeGBmidditablel8r oral

urine Derivative exerts its preventative or

admintdtetiepeuchi as, wfthettimited tq, tablets.egpsubes, geleapsnandrrgplets that are adapted
Condi tion, reducing an animl's core body tenperature
for COBV&%“E)PE%{S_F%%%‘#% ‘ani mal 's heart against nyocar di al
damagerfsiid dibdanneitendoRgbled-Ar soEiasd-tdlemse obmpdtion comprises a
~_invention can be prepared using a nethod conprisi ng .1
minimsdi piogimpl 4 Hogiop Metivativs/trepbornigvent His/<ensiéngh sejups an animal’s core

acce rrier.qrls icl it . . .
oty GEERHPLREASLI A YDA 0 58 g e
mininGQ EReUMS {iofe. ﬁ@d\ltahtageﬂoﬁconpbllsd-ajr agstaiabd-yelease epinppiidons include

carrier or._ ve 47 WO 2007/ 064795 . .
extengegpetiSROOLIG 4555 ot HBEABRUIG G ropivt AR cgponce. Tn

.o _R \_/ T . .
add1t1%€§EEﬁlr%“bg§m%%%&iR%}é6¥§§m As\gu%)lls gé%géﬂ%ﬂfy £Rect the time of onset of

actiorcaradba whaacieasticd] sehee bload 1évsls ofdhe Barien Deieajizptand ogy thus reduce
adm ni stration.of an, 5 effective anount of a Purine

the 0%??@8@&\9@‘.’“&53%? %@%%SCUI ar di seases that can be
t r eat edoRfroREER R BEREn Y radehIt BbBHYITicIE can inighifyeetdavean amount of a
anount of a Purine Derivative include, but ar

Puring i)_m:i‘iy@ij/ettha,t paethptlyprodaesdhe desited Hgsaneitie oh@gpﬁylgc%c effect, and
gradu%ﬁ;lé %@dé(fedgﬁiﬁle{l arlre%tag% tgélliqéglff&nésﬁgf' tgé gg%ig?g%ﬁiz}t}vﬁsé %{r?lﬂg?in this level
of therapeutic or prophylactic effect over an extended period of time. To maintain a constant
level of the Purine Derivative in the body, the Purine Derivative can be released from the
dosage form at a rate that will replace the amount of Purine Derivative being metabolized and
excreted from the body. Controlled- or sustained-release of an active ingredient can be
stimulated by various conditions, including but not limited to, changes in pH, changes in
temperature, concentration or availability of enzymes, concentration or availability of water, or
other physiological conditions or compounds.

The amount of the Purine Derivative that is effective for treating or preventing a
Condition, reducing an animal’s core body temperature, or protecting an animal’s heart against
myocardial damage during cardioplegia, can be determined by standard c;lihical techniques. In

addition, in vitro or in vivo assays can optionally be employed to help identify optimal dosage

ranges. The precise dose to be employed can also depend on the route of administration, and
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10 In one enbodi nent, the cardi ovascul ar di sease is a

cardiac arrhythma, congestive heart failure,
we@reocbavdry shock or cardi onyopathy. I n one PCT/US2006/045845

enbodi nent, the cardiac arrhythma is a tachycardia or

an an idiotopic arrhythrri a. In still another
e s SRR T ok BEBETR L BaA e bk B AL dment of

healtheareptycitivhers Wpiablereffecid msageamhqmﬂs, wevepxaraog?ﬁnm about 10

Y VT T i —
per evélﬁ'q’m/cﬁﬁ{ Ol @€ RS Him Y tﬁétgffeﬁﬁg’@ﬂé‘éag@ﬁ%m ¢.61 2nd BQﬂ@ about 1

further enbodi nment, the nethods for treating
meg, attoat 5y e dhaat il H@ Mgrebdud A8 gy abatk éogmgmlpw 408 e, about 500 mg,

s YD S0 0y B 859G RS B P00 R o 1.4

about 68, ¥B&ftUlS § AbohtiONE k] AbuaD. 23 bR’ 2S4 £ abaitak6 g, about 2 8 g, about 3.0
ventricular rate to a rate of from about 60 beat
g, aboyi hgeahost A ebAYE- e absvigks snahout &-021 3oshdtite ﬁbout %4 g, about

t u
4.6 g, gha g,g“&ms %%1% ra%&gc ) ne??ﬁ%b glrﬁs . g N%ﬂglfltgc{osgéé ?B?r %{r}%mstered over
varioud lﬂm&peﬁalﬂs 1rbﬁﬂlirﬁg, pernotilimited to Cababbﬂmterﬁz Bolrepdbwupevery 6 hours,
nute. |n another odi nent uri ne Derivatiyes
about QY SRR G CLgHY AIOPTT RSB DA PAETSa R PYAH 0,5, sbout
every ﬁg’ bR, ?doﬂ’t@ve'f?zi g&&rs AfoRf &ep@nkek, aBSuti Y 12"’“7\"0%661{8 about every
enconpasses for converting a car
three weakisydtont everypmantio pmdibbsit nuey ity ntimfhse dhgmiugibeyand frequency of

adm ni ster i ve unt of Puri.ne
dosae PFFRIVEIA AR5 HOBH PR ERL I TG according to the
judgmBRUEGTda e AN ANHherS TiAREciNAIdNade MYCXARDESbEPRAEIR refer to
30 DURI NG CARDI OPLEA A I n one enbodi nent, the
total amwatstadnnmpﬁem thet isnifopera shamgmeiBysine mgwetavedlﬁ gpmiystgred, the
risin m_ni ed t hereof
effecué’ﬁ rgg Sé:%rﬁ r?to%aft leeggtragiﬂg&lmt Fas n%gm ng agent
and a Pue hﬂleulﬁafﬂa\mﬁ*in\t ®erfvativh thpi e @fhetm’ufnntrazgn@gﬁ mpreventing a
useful in the present 35 invention

Condifign, QHEHpERIRE RS AR LS AEI Oy Sl it doting Shrdioplogia
e T o e

embodialent, Hame abdst 0.1Thgfmgso slodu 5D mg/kgbedeelgbﬂ perides, ang ig another

enabogf'lmte%{1 dc;n? a e %)g/i(g?o abou928 '}Eﬁ(g of body weight per day.

The amount of a Purine Derivative that is effective for reducing an animal’s core

body temperature typically range from about about 1 pg/kg to about 10 mg/kg, in one
embodiment, from about 0.1 mg/kg to about 5 mg/kg body weight per day, and in another
embodiment, from about 1 mg/kg to about 2.5 mg/kg of body weight per day.

When a Purine Derviative is a component of a solution that is useful for
maintaining the viability of an organ ex vivo, the concentration of the Purine Derivative in the
solution that is effective for maintaining the viability of the organ is between about 1 nM to
about 1 mM.

The Purine Derivatives can be assayed in vitro or in vivo for the desired
therapeutic or prophylactic activity prior to use in humans. Animal model systems can be used

to demonstrate safety and efficacy.
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In one enbodi nent, the cardiopl egi a-i nduci ng agent is
| i docai ne. I n one enbodi nent, a cardi opl egi a-i nduci ng
wag@noeantl a Purine Derivative are 5 present waTiUs2opées5845

same conposition. The present nethods for inducing
cardioplegia are useful for preventing or m nim zing

myocar 4 fTatey ,
et B e el an animal's

core bodbt ﬂampsraﬁm oppoiterting Ay animal’a hiearh hgasnshuwpeardighdameage during

ocar di damage. du cardio e

cendiogly i RSO PP 8 ik ierebiC Y it beine
adminfber€d 4 P6tihy/BeAtRNRL [PbnSedbedit@nIBE bitRt théfapedtic ddent is

still another enbodi ment, the invention provides
adminiptaredinsanf gfeclivlg@pwy. cardiopl egia in an animal while

prot ec i.ns i .

quri ngIEi”fn év%gg?) nF%c}f é%f gtﬁ@{ t{l}gﬁﬁél{lt&oe{%efg% %géﬁvgl%l %oxgﬁmgse skilled
in the aﬂnﬂm&beﬂ itngwe vﬁﬂlfnaﬂiemhﬂleﬂmrmﬁ& pubdeeadd detarmine the other

¢ ; o ;
therapgfé AZCn BPIRS. HPLES PV, Sy /IO R A8 (e tnvention, where,
h u

moth&?&gééglfﬁg?agﬁh pére?cgﬁ'lrn %'té?&Lﬁ)gdnaaéﬁnlﬁgll gite:agtt"e?%ﬁ@ér?blﬁlt of the Purine
DerivaiveiinkesOediah wtateffeehvel amaanbwoekd termblogte temtherPagrapratic agent is not

De dpi
adminggih; S PEh TOMORHeC e G ERaRReEs: Bty bt be Pgne
DerivatlVed ahdHe Rk er SRR ASHLIE @%cent hbesyaaipttiesiyegi a- i nduci ng

agent and the Purine rivative are adm ni stered
concur freond gmbadimanidhhethertisrgratinagent i en anti-inflammatory agent.

opl uci t. t t
Examp OL SR AL Rb ATHERREY ARSI Bt pIF ol il vat ! ve
adren&268tidoBtekdids, RhEPAYoREdol, Coftfsoa€ tidkocoptisoh e Girediisong Aprodiisolone, 60

myocar di al damage whi l’e the car di opl egi a-i nduci ng
methy&gedms@m trgareigolpge, @gtam@msg@q ang flexamethagome; gnd non-steroidal anti-

mﬂmﬁ%%AWI ECCTRG $S é@f <1} %:Be ;{xr eat %ﬁe%g r Jé_\}\{}e %%hﬁdao

tolmefal Mdi¢lbfehhd keholad, 1‘61Iproﬁf1,f ©fpkdren, Aomiptdfeof kaoﬂ?ufdnnﬁnoprofen
Derivative, 30 Neurol ogi_cal, disorders that can. be

oxaprogiapeignapicpcrl anclodenginia askl.RIEYsaTh ghelprican saabpgione, rofecoxib,
cdcmﬁﬂ?%?k@ﬁ{bﬁxﬁhﬁk&ﬁiﬁﬁf'Vat'Ve i ncl ude, but are not

sel zure di sorder, such
In another embodiment the other therapeut1c agent is an anti-diabetic agent.

Examples of useful anti-diabetic agents include, but are not limited to, glucagons; somatostatin;
diazoxide; sulfonylureas, such as tolbutamide, acetohexamide, tolazamide, chloropropamide,
glybenclamide, glipizide, gliclazide, and glimepiride; insulin secretagogues, such as repaglinide,
and nateglinide; biguanides, such as metformin and phenformin; thiazolidinediones, such as
pioglitazone, rosiglitazone, and troglitazone; and o-glucosidase inhibitors, such as acarbose and
miglitol.

In another embodiment, the other therapeutic agent is an anti-glaucoma agent.
Examples of anti-glaucoma agents include, but are not limited to, apraclonidine HCI,
brimonidine tartrate, dipivefrin HCI, epinephrine HCI, betaxolol HCI, carteolol HCI,
levobunolol HCI, metipranolol HCI, timolol, timolol maleate, pilocarpine HCI, pilocarpine,
dorzolamide HCI, brinzolamide and latanoprost.

In a further embodiment the other therapeutic agent is an anti-cardiovascular-

disease agent. Examples of useful anti-cardiovascular-disease agents include, but are not
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as epilepsy; pain, including acute postoperative pain,
cancer pain, neuropathic pain, pain resulting from
W@ 200964795 | abor pain during childbirth, a psychOyEs1006/045845
pai n syndrone, and headache, including 49 WO
- 2007/ 064795 PCT/ US2006/ 045845 m grai ne headache and
.. . he T i i : : . :
it e eiium
tosylate; p@p@aol; stelotttand ainesoamiiis expspior ants£w@wHs,dlelbamroping,ch

INTANET TN TN R T

nerve g SRR embddiiend theBthdr tBerRddusi¥ agéntdd soathédesRfagent.
novenent, such as trenor, dystonia, 5 Tourette's

Exampign df wnehil anglgediongants inohude.lgt are not limited ée bupsnetnbipe, meperidine,
basal ,degeneration, [ ! - i
morplfg gp g g uRhe, BRGREE suBpll, Hor RN ESIRMERE Hydrocodone,
hydrofioB#86, nalbupinePauitliphanol] exycSysidy asprin,Shigirofes, mapkdrieplsedium,
system atrophy, WIlson's disease or nult-infarct
acetargingpleen, Xy agiapy BetRHRMIGHNY, ITERASE NARQEN, 3 PRFZPHRE
scl er o] . j ) i g~ .
oot £ aRUABAIC 1 e BRASE R s e
cer ebr oy asthdrambdidareasche sthiehthaspsutiokgent & ab@ntiemetic agent.
neur Qopt hal m ¢ di sorder ; sychi atr.ic disorder .
Examples phiBteAY BHEIRE 280 _19%1&3?7§P¥%f6§18 PSR L ramice
domptéﬁ‘&d?@, _ obﬁﬂ@ﬁﬁp&w bfsththincD ¥Rl AR MlifetiobetAftide, a
I ssocl ation disorder, such as panic dlsorder,,a )
ondansktodi, grajisstoadrydranyzing, sissdsssive mooaphinalaming; dizapdde, azasetron,
a. oo i sorder, .such_.as, depressi Lfal :
el PR aps SRRy p AP SeBbhll By finenirinate,
diphefidSD WREstroal et iizhe, h@hali0r medpithazip) hatiloag, dybefndyl,
~ psychotic disorder; and delusional disorder. 15 |n one .
pipamsaiedicapeleming sulpiideotebghdipcagnaipe]ethigthageraging, thioproperazine,
. v ' Llepsy, pain, or stroke. In one
ﬁoPlsg{%g%g)?#gg?%&ttﬁgé(ﬁesent nmet hods for treating pain
f ur t herA Py Dedvdtive andthd cibestthertpevtic agerdcamaetiadidisivaly or, in one

embogifeRnt FHECOGHb JBOPE SRR IR TR DG pdginsigref
concu?ﬁﬁ%%n%e? MO & AN RO e, £XMabobit{N cofifprising an

phthalmc condition can be treated or prevented by
effectidrinmiust pfa PorinoPedvativefahé e ieffectaewormunbel another thesapeutic agent

Derivative. . s . . .
can be a(ﬁmlmsttereg. Alternatively, a composition comprising an effective amount of a Purine

Derivative and a different composition comprising an effective amount of another therapeutic
agent can be concurrently administered. In another embodiment, an effective amount of a
Purine Derivative is administered prior or subsequent to administration of an effective amount
of another therapeutic agent. In this embodiment, the Purine Derivative is administered while
the other therdpeutic agent exerts its therapeutic effect, or the other therapeutic agent is
administered while the Purine Derivative exerts its preventative or therapeutic effect for treating
or preventing a Condition, reducing an animal’s core body temperature or protecting an
animal’s heart against myocardial damage during cardioplegia.

A composition of the invention can be prepared using a method comprising
admixing a Purine Derivative and a physiologically acceptable carrier or vehicle. Admixing can
be accomplished using methods well known for admixing a compound (or salt) and a

physiologically acceptable carrier or vehicle.
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Ophthal mc conditions that can be treated or prevented
by adm nistering an 25 effective anount of a Purine
w®eo7Met79ve i ncl ude, but are not linmted to, QPELIUSIVAG/045845
with normal intraocul ar pressure, glaucoma with
I ntraocul ar hypertension, pseudoexfoliation syndrone,
i schem c retinopathy, diabetic retinopathy, and acute
nmacul ar degeneration. In one enbodi nent, the
4.6 @HMEEU@HC@R@R@PWI%CMC@W
o | 9

4.9.5¢ r EBEATMED RSN QN Ok S A RIBY AN 2R TispASE

OF AN %Qd@@ag\cu@@eﬁ% b‘éﬂrda&@r&'ﬂéi/eﬁféﬂ%lytaﬂﬁ{h@t@ihohfbf an

treated or prevented by adm nistration of an
effectied frectnit\od admoineDeofativePur i ne Derivative. |schenic

condi tj,ons tha an be treat dor e t c

o i Coah s SR A B P e O SEE BE s dpinisiring an
effecti®é ba6EA\E aPNBIUB DebivattvelnEiuae, Hﬁ@ bﬂe\&ﬂi liteted 66, |latidbeosclendsis,

are not limted to, stable angina, unstable angina

congewe élaar@ fadlurg, §@ﬁ\éﬁﬁ0*sy Sh?@ba‘%aif@omé{@h?éh}’ gardissiemsalent cardioplegia,
and a ﬁil ﬁlﬂg intestinal ischema, nyocardi al

4 I‘CI N crltlcal linmb ischenia, chronic critical

i mb i Bchierntbodiesnetha kandishemnia diseasetit e camiahi sachythmia,

i schem a,_and, an |scherri(c di sease of the central
congeHBeRsHS f@%‘ia &irrulatoen shask or codongyopradiyeer ebr al

| sche niaﬁn}el SR &AL 'cé?afhtc arfh)fmhid %"&?ﬁbﬁy&%g b iPhh idfotopic

myocar I'schem a, stable angina, unstable angina,
arrhytlehiaoke, |schem c heart disease or cerebral ischem a.

ibG AGr I Plhgﬁ%:\;h %Evgggl?]e%glx%@éﬁgg rgaﬁ &%{1@%‘ b S egil):%ventricular

tachy‘ﬁgiﬁ Mok rﬂ%ﬁtb Baﬁ&¥ﬁﬁal%ﬁﬁﬁ%ﬂtﬁ@ulaﬁﬁ@h§f&rdﬁ p@ro'%lyﬁmﬁlleatnal
Deri’vative. Reperfusion injury can result follow ng

tachyqagtlmrsmqsyacﬂjy@qydm; ﬁgov%m@é@r@odghl@ﬁn@gtaghmgggrqy |t%ghycard1a caused

rctio or during a surgical procedure
byW({kﬁjféklng& 1tF Efﬁ&loﬁlevessel s is intentionally or
uni nt ent 4 Akt ymbddisleay theRaphodufor anating ataclegatdiainchaas lowering
be treated or prevented by 2gm nis erl n

15 .
the an@anlesaar%c vaRdNaT ghiedo puRtE AOTRKFINART S0t AL PEH Pergpfnute. In one
embocﬁlrn%nf1 ‘fﬁ tﬁb(‘iseé;e aofinf 13 f‘(ﬁ)&éﬁi&% anra?lﬁﬁzﬁlfs%sdhﬁﬂc védHisli1 ¥ rate to a rate

reper u3|on I njur d reperfusion injur
of fromexbuhﬁﬁ(ﬁgaafsrmrmnmrtd K@@dulr&@@bgats per minute. In another embodiment, the

methods are useful for lowering an animal’s cardiac ventricular rate to a rate of from about 100
beats per minute to about 140 beats per minute.

In another embodiment, the Purine Derivatives are useful for converting a
cardiac arrhythmia to a normal sinus thythm. Accordingly, the invention encompasses methods
for converting a cardiac arrhythmia to a normal sinus rhythm, comprising administering an

effective amount of a Purine Derivative to an animal in need thereof.

4.6.2 PROTECTING AN ANIMAL’S HEART AGAINST MYOCARDIAL DAMAGE
DURING CARDIOPLEGIA

In one embodiment, the invention provides methods for inducing cardioplegia
comprising administering to an animal in need thereof an effective amount of a cardioplegia-
inducing agent and a Purine Derivative. Cardioplegia-inducing agents useful in the present

invention include, but are not limited to, potassium chloride, procaine, lidocaine, novocaine,
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bypass surgery, thoracoabdom nal aneurysmrepair
surgery, carotid endaretectony surgery, or
whewone4198)i ¢ shock. I n one enbodi nent, the reppCT/US1006/045845
injury results from cardi opul nonary bypass 20
surgery, thoracoabdom nal aneurysmrepair surgery,
Qt K50 WY1 oBIAL O &Y TR mad W RRoh NB@hfes SHakkn, 2,3-

bupiv R, 4 B R o A TimaclOBHon PRI SOG 6 2
buMndﬁnﬂmanamﬁnanmﬂm@mehﬂed by adnini stration of an

effectjve a ul ne Derivative,. T es of

i abet BLSHERbuRtsciop Pe e P E Pl e TpljdooHE

adm ni &f &d eﬁ‘x%cfﬂﬁn@ﬁtf @@érﬂib@leg%ﬁﬁém@ﬁgéht Bdd h PErine Derivative are
Derivative include, but are not limted to, Type |

presend waihét %@ sgmhp ggﬂnpnsﬂmm; pErrderasenbimgtede @rmqqng@ydloWg@ are useful
Non- |
e B G RN DR R ARE i S

pancr esf & afbthedgabodiinaetRInes$i08 pﬂivatbsmdt]ibc&(for protecting an
anot her endocri ne, di sease_ (such as CUSHB yndr one,

animahg Perrbegiist nyReUEi oipesa BiEe cagliorlags %ﬁwsmg
admln?gt&%gtg b8 née%%&%&f A %ﬁ%ﬁ% ngﬁﬁﬁ’c%f% Pu?i?ﬂé IDivative.

ance sy n ype nsulin resistance
syndr ofrestill ar;@dtar epibodinthing ib¢ eszgntmrbrdvﬂbsatxe&lodmﬂmdmﬂming

cel | X|n | n.one enbodi th dlab
cardlor%@ Rt S P o FIBRbt Rt 45359 glafﬁaénage during

the cafiil%hg i€Sthé shefboRCokd rﬁin%*%%hﬁﬁlst@ﬁhﬁ id ﬁanlmﬁﬂm\f@ed thereof an effective
64795 PCT/ US 006/045845 4.6.8 METHODS FOR

amowREIHUCI NG AN ANI MAL' S CORE BODY TEMPERATURE I n one

enbodi L.nven tion vi des met hods for
reduciﬁga(ﬁ“§W§ﬁgﬁlgln@%§%pr 9gtenperature
conprlggmqmﬁﬁ@n%gmﬁvéng to an animal in need thereof

an effective 5 anount of a Purine Derivative, Reducing
an ani ﬁgpneser@mdémg@tdghetcgtfﬁg@?lgg@-rn@ichlg@g@ml}p agmgynistered prior to the

ammuﬁﬁ p% %ﬁiﬁgNQﬁ redu0|ng oxygen consunptlon
arl ere oxygen delivery to a tissue is

| n ad eq MahmtherEmimiirmmt dfurmekirtviatinsiscldaisistersdi red tdihe

i, nadequat e ox n del jvery to a tissue include, but
admmé?“’é‘“"ﬁ@?thelqgﬁ eglémckﬁc %agﬁ%tdl cal procedure, such as

heart syip Gafner eﬁ’fb@&lﬁqeﬁt‘ rtlg@éa)fdloﬁfegf&[ln&&mg 2 ent and the Purine

transpl antation, nech ani cal occl tsi on of e vascul ar
Denvstu@pﬂryadmmmtasdabmur@n‘é}nos| s; (ii) adi sor der

In another embodiment, the cardioplegia-inducing agent and the Purine
Derivative are administered such that the Purine Derivative exerts its prophylactic effect of
protection against myocardial damage while the cardioplegia-inducing agent exerts its

cardioplegic effect.

4.6.3 TREATMENT OR PREVENTION OF A NEUROLOGICAL DISORDER

A neurological disorder can be treated or prevented by administration of an

effective amount of a Purine Derivative.

Neurological disorders that can be treated or prevented by administering an
effective amount of a Purine Derivative include, but are not limited to, a seizure disorder, such
as epilepsy;
pain, including acute postoperative pain, cancer pain, neuropathic pain, pain resulting from

surgery, labor pain during childbirth, a psychogenic pain syndrome, and headache, including
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or medi cal condition such as ischema, a respiratory

di sorder, respiratory failure, a pulnonary disorder,
wa@p@moes79anaphyl acti ¢ shock, henmorhagi ¢ shockPCT/US2006/045845

dehydration, conpartnment syndrone, intravascul ar

t hronbus, septic shock, cystic fibrosis, |ung cancer,

migraifié h@&ﬁ%ch@arﬁbmﬁbte&feadatdﬁeedéﬁﬁhnmrﬁmua (shabth s E@w* Bw dementia,
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a Pufine Derivative to an aninmal in need thereof
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Or pr eleoite dﬁ@:)odim&&ume dlamggmal disbrdek geated@stipreverged is epilepsy,
an i nadequat e supply of oxygen to a cell, a tissue, an
pain, ‘8@5’8 ‘or an organ system 30 In one embodi ment, an
ani Ml ixsofeQlfhddBfivn! GERRLEL AR HEAUARE dofh AARELRAprise the
emer gency recussitati I'n an i njured ani
admma;tratldmaof mﬁiddnmmhanalmlcmgemmuhs sperific bmbgditrent elnéaetddlte)nal

S re rio and/or during heart surgery. In a
analg@ﬁ@@?‘? BW‘% h’élﬁt the animal is a hunman child

undergm ng pedi atric heart surgery. 52 WO 2007/ 064795
PCT/ USZOO6/ 045845 I n anot her errbodl ment H:n ani mal '

f ailur ﬁm'oph\%aln‘ril cngértlon can be treated or prevented by administration of an
effective amount of a Purine Derivative.

Ophthalmic conditions that can be treated or prevented by administering an
effective amount of a Purine Derivative include, but are not limited to, glaucoma with normal
intraocular pressure, glaucoma with intraocular hypertension, pseudoexfoliation syndrome,
ischemic retinopathy, diabetic retinopathy, and acute macular degeneration.

In one embodiment, the neurological disorder treated or prevented is glaucoma

with intraocular hypertension or glaucoma with normal intraocular pressure.

4.6.5 TREATMENT OR PREVENTION OF AN ISCHEMIC CONDITION

An ischemic condition can be treated or prevented by administration of an

effective amount of a Purine Derivative.

Ischemic conditions that can be treated or prevented by administering an
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In one enbodi nent, an animal's core body tenperature
is reduced to aid tissue netabolismin an ani nal
wob@3mee47espi rati on and ventilation is facilitapedukpoa045845
ventilator. In a 5 specific enbodi nent, the ani nal
whose respiration and ventilation is facilitated by a
effectiVi@ﬁblhlﬁto?ﬁ Puﬁﬁe ﬁeﬂ%ﬁ@i\%\lﬁlﬁd& IR Bre nbP1iANEY S staBREMIgIHaCunstable
enbodi ment, the ani mal 0S€ respiration and
anginaymybédrdinl sohdnsiaf leephtic tseha@uiapyesentogictatieryt ischenga,dntestinal ischemia,

T ARG RGN T -
acute &Hi@&fsi:%@ni@,%ﬁ% i&hemidgikédd8 o PRIl 4atkd] WRrvoliB 8ystem, such as stroke or

conposition is useful for preserving an organ's
cerebraliisdbielmiia.y after being renoved froma donor and before

the organ is.,transpl.anted in a recipien Ny :
enbod e SPRATRRE kiherhf Bpfifith Rmbearill Sifemip, sable
anginad RStARE aeikg dirdkd) ischamicHdafalideuse @roertbtal @fchamPur i ne

Derivative can be admnistered to an aninmal awaiting
organ transplantation to reduce the animal's core body

L 8TRET AR RTRIGE O VENTION DIPA REPERRURTION IPURY

t enper Atre;f&ﬁjsﬁ)nriﬂjﬁiuﬁénil teotrantedt cnpeveatedrby adinifilstrabicabafisn effective
4 to .about. 34 T. In certain enbodi s,. the .
amour qf A RriGe DEFEAS R PRI AN Y 6% SP delating 8 Pailly osgurting
episodg’ sucR 28R o cABiFinfhRtiah 8HitrdR, & dﬁrﬁxg%bﬁi%ic?ﬁ%r&edﬁ& where blood
about 15°C, to about 10 C, or to about 4 T. In a
flow irs pesself icintentiontillysntupirdentimalimbloskesor e body t enperature

is.redyced.to .20 .i nduce t.herapeutic h therm.a., .
1 o & e P e B e R e fistering an
effecti® atnb B A ek TRYR Bt esinddadit Aiexiot &ihiiRa t6fin@Etinal reperfusion

. effective amount of a Purine Derivative. 25 Types of
injury gppedardialperiusion inpIry;randirerprisiogriaiisnesetipg fron cardiopulmonary

s PSSR PRy 4 oA e Pty s, o

hemorgz@sd shyck.gynoi d obesity, abdom nal obesity,
age-rel ated qbesity, diet-]nduced obesity, fat-induced
ogesi tgp’ oqﬁprtjrgstqqigpg%/ﬁ ther 109 KB 5 ts ic?r)gi’mpu monary bypass
b 9686 P8 ShéofysA Rehat! SRR caffifi it YretebonB irgery or
Surgerg’tnj%odﬁ nment, the obgssit ai S gér?rgiad obesi teye. 11%8 ig%ylo
hemorfig/TIHER. OR PREVENTI ON OF A WASTI NG DI SEASE

4.6.7 TREATMENT OR PREVENTION OF DIABETES

Diabetes can be treated or prevented by administration of an effective amount of

a Purine Derivative.

Types of diabetes that can be treated or prevented by administering an effective
amount of a Purine Derivative include, but are not limited to, Type I diabetes (Insulin
Dependent Diabetes Mellitus), Type II diabetes (Non-Insulin Dependent Diabetes Mellitus),
gestational diabetes, insulinopathy, diabetes due to pancreatic disease, diabetes associated with
another endocrine disease (such as Cushing’s Syndrome, acromegaly, pheochromocytoma,
glucagonoma, primary aldosteronism or somatostatinoma), Type A insulin resistance syndrorme,
Type B insulin resistance syndrome, lipatrophic diabetes, and diabetes induced by B-cell toxins.

In one embodiment, the diabetes is Type I diabetes mellitus.

In another embodiment, the diabetes is Type II diabetes mellitus.
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In one enbodi nent, the invention provides nethods for

treating or preventing a wasting di sease, conprising
wa@eiwrieesvering to an animal in need thereof anPCT/US2006/045845

effective anount of a Purine Derivative. 53 WD

2007/ 064795 PCT/ US2006/ 045845 Types of wasti ng

di seases that can be treated or prevented by

adm ni stering an effectlve am)unt of a Purl ne

vasting_di ) st d Al DS "N
st 1 s ine oSSR S%m”%ﬁ%;%g&a@q T —
core bb &Y e gkegauﬂés(tosﬁpﬂsﬁthwLﬁﬁﬁteaﬁglt@ 8n hiithal Hvieset iRRedmal effective

shoul d not, of ‘course, be construed as specifically
amountloiﬁﬁﬁ’ﬂlﬁgeﬂﬁévﬁtmntl on described and claimed herein.

Such V?&?&Eﬂ an?%ﬁfggolfe @éﬁg %@ﬁraﬂu%% H&'ﬁﬂ‘%lt ﬁ?w'ngrmetabolism or

subst i now Known

redumﬁgvsej/gﬁﬁeﬂnsmﬂptﬁim pﬂublﬁiaﬂy? Whletel‘bxygérh&elmrylto@\/\ﬁssﬁe ishasdquate.
skilled in the art, and changes in forrrul ation or
Examwpﬁgﬁcoglﬁg}?@gghqrﬁctaﬁghyﬁg egpatg SEVER, deljveryite agissue include, but are -

not lnﬁ%scbdﬂ) StheliRaf @bleditd Bidh ?Isl'}f%a&gu&%’%ﬁ Bra s&r%é;r Jorean

I nvention 1 ncorporat ed herein MPLES
transp[aﬁtd}iNE,GAe@/laﬁloabmcalusmuh dfrtievBouiRosuppNENr vidcelaestemgsis; (11) a disorder

BN T R T -
disordMB SR@ARAU &%&)t SlacticlshofbGeBinWahgic ShsdkO@dBHRoh] ddndfdr@ient

syst em I Screen I\/AFC) was obtai ned from M Il por e,
syndrapeg; mmscwrtmmus,m@pﬁl@$hqck,rpy@11@ﬁbm5mmng §m@ptstm&@|a|bum or

ST o S LS AR A L B i

or suf%&&t&fﬂ Givya @&ﬁprd&ﬂs@iﬁlﬁ’va}&ﬂleaﬁ astanal 4 betbr] Mlukk@bjaredr a tracheal
J. Biol. Chem, 260:14659- 14664, 1985; Lohse et

1nJuryaQV) an emg}ﬂ/ ﬁQISE]ﬁﬁﬁl@HWgJI’gn(AF blpod P’ﬁ’%ﬂ‘?ﬁ@’b("l) an intrinsic obstruction

f St 4987, and Kotz et al., Naunyn 20
orone hrr(%egk%’ﬁq’ess%irch Phar macol ., 357:1-9, 1998.

Gener aAcMaﬂhxgdjs theRrregenhinventicagn comgassts metheésnfm ’aving an

snimal Rk B b TRBr BT REF e AP et gty et furing

surger?aﬁatrﬁcﬂﬁrhe'ﬁ'tl drib®fin sur%@ry%&fﬁ@iﬂ %ré@%@am@ﬁé@&l&ﬁhlca&ﬁdw brain
basi s of NWR MaS's spectral (MB)

injury @i lam ammérmsmmmmtdb an@iadi islshenoad esteh mféhq;de%énpnsmg
admin, nrjggaﬁ’l e%feéﬁ%m urit gﬁq E’%{me erlvarl]tlve%ﬁ)an aCR(I% 1 nge%rﬁlgrh*of

Reducing an an1ma1’s core body temperature is also useful for reducing an
animal’s rate of oxygen consumption. Accordingly, the present invention provides methods for
reducing the rate of an animal’s oxygen consumption, the method comprising administering to
an animal in need thereof an effective amount of a Purine Derivative.

Reducing an animal’s core body temperature is useful for treating or preventing
tissue damage or stroke, resulting from an inadequate supply of oxygen to a cell, a tissue, an
organ or an organ system.

In one embodiment, an animal’s core body temperature is reduced to increase
emergency recussitation in an injured animal.

In another embodiment, an animal’s core body temperature is reduced prior to
and/or during heart surgery. In a specific embodiment, the animal is a human child undergoing

pediatric heart surgery.
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5.1 Exanple 1 Preparation of Conpound I'-1 30 54 WO
2007/ 064795 PCT/ US2006/045845 OH HN N O N N~ HO HO
W@R00I/064795 6- Chl or oadenosi ne (1.145 g, 4 nmol ) MEBUS2006/045845
diluted with ethanol (50 nL) and to the resultant
?gl ch)ti on was added 1-hydroxynet hyl cycl opentyl am ne
.0 ¢ | ; L.on. 1 r
hoat eartBolRF piipodint sh R Aord RRG L ARaEutS MrE1ea to trea
respirad®9ubild® iMawbsimal. The resul tant reaction m xture was
cool ed_to rogm tenperature theﬁggoncentrat ed i.n

oHERRe DR T WAl COT RECE RIS ATE A URilo aid tissue

to
metabglgﬁrnix gﬂ AR Fhb LA hiGRLY IR SO RIRLQE RN ed 6§ alVesflator. Ina

ol umm usi ng 8% et hanol - di chl or onet hane as
specifiel eugrtliméer, the ewintd whospmapitation-and vedilage igfycilitetedigyR ventilator

BN OT R IR K
ventileiiio%-gi? _@acglmitg& ?%ln’a vl%nﬁl%tcr ia B mlafire Bidhan $hf9%. (bs, 1H),

1 H), 4.58 - 4.66 &m 1H), 5.06 - 5.10
(m 1Hmn o8 engbqdimentt, an grggn ppit beygpred gx iyoin g CHMHPEFHION pomprising

an eff%&igg %’(‘éﬁnﬁ( cgjfi% ﬁur@e%&lf\/gfibi ;Qiljle écgl%gﬁ%gug Rﬁf@l iﬁépre%éégiz})g:an organ’s

viability Zfte¥8RidgMehbyed fom. 2ddnvanid eefdre tRe ean & frasphhted in a recipient.
npound '-19 OH_ HN/N -
In one embodiment, the donor and recipient are the same.

In another embodiment, an effective amount of a Purine Derivative can be
administered to an animal awaiting organ transplantation to reduce the animal’s core body
temperature prior to or during organ transplantation.

In one embodiment, the animal’s core body temperature is reduced to a
temperature of from about 4 °C to about 34 °C. In certain embodiments, the animal’s core body
temperature is reduced to about 34 °C, to about 30 °C, to about 25 °C, to about 20 °C, to about
15 °C, to about 10 °C, or to about 4 °C.

In a specific embodiment, an animal’s core body temperature is reduced to

induce therapeutic hypothermia.

4.6.9 TREATMENT OR PREVENTION OF OBESITY

Obesity can be treated or prevented by administration of an effective amount of a

Purine Derivative.

Types of obesity that can be treated or prevented by administering an effective
amount of a Purine Derivative include, but are not limited to, android obesity, gynoid obesity,
abdominal obesity, age-related obesity, diet-induced obesity, fat-induced obesity, hypothalamic
obesity, morbid obesity, multigenic obesity, and visceral obesity.

In one embodiment, the obesity is android obesity.

4.6.10 TREATMENT OR PREVENTION OF A WASTING DISEASE

In one embodiment, the invention provides methods for treating or preventing a

wasting disease, comprising administering to an animal in need thereof an effective amount ofa

Purine Derivative.
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NN NI i ¢ HOON -ZZHOOHI'-19 20

2, 6-Di chl oroadenosine (0.4 gm 0.0012 nol) was dil uted
wowdnoetrbanol (25 m) and to the resul tant soPTI/US2IV06/045845

was added 1-hydroxynethyl cycl opentylam ne (1 gm 0.008

-mol). The resultant reaction m xture was heated to

reflu . i

2007/ 3{3}33%8 oP SRR EGaRhit dih bb Hlentdd of Pov@hOlby AdnidEing an
effective€ anbittof @iPakine ®mativdﬁanlude;diue aretrot Houter t@ rehronis wasing disease,

and concentrated vacuo. resultant residue was

canceryasting éﬂl@%mﬁgmfll Wﬁqtﬁ‘ﬁy’& Pﬁlﬁat ography (silica gel

col um usi ng 8% net hanol - di chl or onet hane el uent) to
provide Conpound I'-19 (365 ng, 83%. 1H NWR
( DVBO- 169 foll@Wirtgl exbnles(arg s irth to, apgist 1n1mggrs‘(amimg|q}e invention and

shoul(ﬁn%,sof(c'q}lrsE%e cogsé@d(%sspec_ﬂﬁﬁally in&lgmg (tﬁg 1n%€13tion feg‘%‘b(e& ang claimed

herem‘S@ch“vaH%tloﬁs"Bﬁ the ﬂw@ﬂtlcﬁg %z%ddlﬂr@ the éu&_ﬁtuh(ﬁl &Qll(mlvlalehl)s now known

or later dQvelppedeh@g)wougd ‘El)@wﬂhgl the p(ume\qpé thos;e &1521 qum tl'lq_efg and changes n
fonnu%gog,lo B‘fé?og;_c'%x%%glggﬁ @%&%{ d d?squ @4* o)bg 1c%n§lfh§>éggﬁ’{"aﬂ Within the

scope bf thiR2vention Bd@rpdrate®@Bhexeid.' - 95a, and |1'-95b  Conpounds
["-7, 1'-91 a, 1'-92a, 1'-92b, 1'-93 a, |'-94a,
1'-95a, and |I'-95b were prepared according to the

general nethodol ogy descri hsghiipip@npl es 1 and 2 and
el sewhere herein. These coOmpounds were characterized

ool RANFESC CBRAR 85,5 1L 0NN JaBL iy Dol
adenokihb v&bptat hamidhsl ﬁmm&t@fnhﬂﬁéaantmﬁJ@md{BEN@tﬂek, Massachusetts.
The 96-well microplate filtration system (MultiScreen MAFC) was obtained from Millipore,
Eschborn, Germany. Penicillin (100 U/mL), streptomycin (100 pg/mL), L-glutamine and G-
418 were obtained from Gibco-Life Technologies, Eggenstein, Germany. Other materials can
be obtained as described in Klotz et al., J. Biol. Chem., 260:14659-14664, 1985; Lohse et al.,
Naunyn-Schmiedeberg’s Arch. Pharmacol., 336:204-210, 1987; and Klotz et al., Naunyn-

Schmiedeberg’s Arch. Pharmacol., 357:1-9, 1998.

General Methods: Proton nuclear magnetic resonance (NMR) spectra were obtained from
Varian 300 MHz spectrophotometer and chemical shifts are reported in parts per million.
Compounds were characterized on the basis of NMR and Mass spectral (MS) data. 6-
Chloroadenosine and 2,6-dichloroadenosine were purchased from TRC, Ontario, Canada,
ACROS Organic, USA, or Sigma-Aldrich (St. Loius, MO).

5.1 Examplel
Preparation of Compound I’-1
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mz [Mrl7 |1'-7 366.4 1'-91a 366.4 |'-92a 380.3
["-92b 380.3 [1'-93a 380.3 [|'-94a 400.4 |'-95a 414.4

WO 20096647934. 4 20 5.4 Exanple 4 Cell Cul ture aPdI/US2006/045845
Menbrane Preparation For Adenosi ne Receptor Binding
Studies 25 CHO cells stably transfected with hunman
adenosi ne Al receptor were growvpHand . mai ntained in

Dul becco's Modified Eagles Medi um W t h nutri ent
m xture F 12 (DMEM F 12) w t hout™\ eosi des,
containing 10%fetal calf serum®penicillin (100

Wnl), streptonycin (100 56 WO 2007/ 064795
PCT/ US2006/ 045845 g/ m.), Lzg antyme (2 mV) and
Geneticin (G418, 0.2 ng/ nmy B, 0.5 ng/nL) at 37C in

5% C02/ 95% ai r. Cel | sqwepe {Hen it 2 or 3 tinmes
weekly at a ratio '6?W 1:5 and 1:20. Menbranes
for radioligand bindi ng\ experinents were prepared from
fresh or frozen cells @s gescribed in Klotz et al.,
Naunyn- Schm edeberg' s & choHPhar macol ., 357:1-9 5
(1998). The cell suspensionpwps then honpgeni zed in

i ce-cold hypotonic buffer (5 nM Tris/HCO, 2 nME
pH 7. 4p-Gdrondienosias (1140 e, homsdkyas @mg%vvﬁbﬁﬂmfl@lr(SQ@nL) and to

e e SR b e B DR AL Lo, T

resulté‘rﬁ Qea@ﬂ@n xRy SIsdARdaa0 defthx ahd>Dowl To $t&/altlfélﬂdmibf gisoup 5 hours.
4 (for A3 adenosine receptors: 50 nmM Tris/HCL, 10 i
The rqwltwg@@uon THRDEDTA Cqotedgio2gm teppsrailrs; thepjcqppenirated in vacuo to

provide Inatdcr:rgl g pggltu Tﬂé 81%%% gesécgﬁxqgin%%% 85490 1kh doldmBhfmatography
(silica gel column using 8% methanol-dichloromethane as eluent) to provide Compound I’-1
(0.383 gm). '"H NMR (DMSO-dg): 8 1.51 — 1.62 (m, 2H), 1.7 - 1.82 (m, 4H), 2.10-2.18 (m,
2H), 3.16 (d, ] = 5.1 Hz, 1H), 3.50 — 3.58 (m, 1H), 3.62 — 3.68 (m, 2H), 3.95 (bs, 1H), 4.09 -
4.15 (m, 1H), 4.58 —4.66 (m, 1H), 5.06 — 5.10 (m, 1H), 5.18 (d, ] = 4.2 Hz, 1H), 5.35 - 5.40 (m,
1H), 5.44 (d, = 6 Hz, 1H), 5.87 (d, 1 = 6 Hz, 1H), 6.85 (s, 1H), 8.20 (s, 1H), 8.36 (s, 1H); MS

(ES*): m/z 366 (M+1).

52  Example 2
Preparation of Compound I’-19
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2,6-Dichloroadenosine (0.4 gm, 0.0012 mol) was diluted with ethanol (25 ml) -
and to the resultant solution was added 1-hydroxymethylcyclopentylamine (1 gm, 0.008 mol).

The resultant reaction mixture was heated to reflux and allowed to stir at reflux for about 6
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Adenosi ne Receptor Binding Studies 15 The affinities
of selected Purine Derivatives for the adenosi ne Al

WO e@ept4rs were determ ned by nmeasuring the  PCT/US2006/045845
di spl acenent of specific [3H 2-chloro-N6-cycl opentyl
adenosi ne (Perkin-El mer Life Sciences) binding in CHO

hours. 3 b PesifiaR! ré(actt&? nakecd G5 el 9051%}051% LRARE andoncentrated in

enosi ne receptor expressed as (nM . ssoci ati on
vaco COhs teaanltat odsidurel vedsgiveidied vsipg dﬂraslscc(lmmn\chtomqgmwh}e(mllca gel

oSS D 20, SO 10 YRS BN L8 18 s
83%). Z}Pﬁl\ﬂ% @Dcﬁﬁoag@% 191¢l ppehyddenasi ngo (1{13Jrﬂ1}3@% A0, 2H),

eri zation of Al receptor binding
3.50 —NaISs@EE )| 8.6D 6 N \e3E), a@ﬂe(bm He4ila (bhdfbrféébﬁtéﬁ"fﬂz 1H),

17 DS TLA G, 0 PSS s (SR Yo 124

Hz, 1}@“?%6@%2 m3B), ¥- z@ (s, ¥D9B.404 I11Di NIy (3 Y a2 40@ 6 +1).
cul at'ed by ndn-linear curve fitting using the
program SCTFIT 25 (De Lean et al., M. Pharm 1982,

21:5-16). Results are esepted in, Table 2 below. 30
35 57 WO 2007/ 064795 /usgé%%'ﬁgg%ms Table 2

Afflnltles of illustrative Purine Der] ti for ,
Prepnain A Compouns T, ElobT . FEebt by e T5tpdiage, and U-95b

K( Al a ’ ere
2( 27)03 éﬂlgb%ﬂb&g 51( A2p (291)%(' 12*119&@;% 9%8%% 093531|’119@53F1A9@ 8,8a%d1 -95b w

prepared Adco2@ing GOthe g‘eﬁeral memo@ol@gm?sc(lmd MIM% 2 and elsewhere

480- 10, 24, 000 960
hereing HCRORIORED) e RIS 7R e BeTSTRORHETACt Bt i Peble
belowspecific [3H CCPA binding in CHO cells stably
transfected with human reconbi nant Al adenosi ne
receptor, expressed as Ki (nM. bD spl acenent of

speci fic [ 3H NECA bi ndi ng ”Hblgi'o cells stably

Mass spectroscopic characterization for illustrative Purine Derivatives

Compound MS (ES”):
m/z [M+1]

r-7 366.4
I'-91a 366.4
I’-92a 380.3
I’-92b 380.3
I-93a 380.3
I’-94a 400.4
-95a 4144
r-95b 414.4

54 Example 4

Cell Culture and Membrane Preparation For Adenosine Receptor Binding Studies

CHO cells stably transfected with human adenosine A; receptor were grown and
maintained in Dulbecco’s Modified Eagles Medium with nutrient mixture F12 (DMEM/F12)

without nucleosides, containing 10% fetal calf serum, penicillin (100 U/mL), streptomycin (100
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transfected with human reconbi nant A2A adenosi ne

receptor, expressed as Ki (nM. cD spl acenent of
wap@cioé47e5 [ 3H] NECA bi ndi ng in HEK cel | s st abl RCT/US2006/045845

transfected with human reconbi nant A3 adenosi ne

receptor, expressed as Ki (nM. Al data are

geonetric neans with 95% confidence intervals in

ng/mpab-eitimined? nid) Tk Caaatisis @4 %r%mgﬁnhram@ 03 mg/mL) at 37°C in

0 nstr t hat . Co
5% Ot Eie "otr 18 S et 1t Ry B el opieen linend 120
- adenoshReéhbPines EsaRYIOL gAIhiAGIES éﬁbdﬂ@h@tﬁs weR prel‘.&leéd,lﬂrorhd'resh or
treating or dg@eventl n? a Cond|t| on, sl owi ng g
frozencaellsrag descrbadaibd{lt ot al- Ve npebisdebang s 4k aprh‘%‘fﬁﬂ“%l 357:1-9

nst r r
oo 98 R ARSI THOERE Ao iat, O A0 e
Tris/HeY! 2 e BETAHH ¥.83 andithsegultentdoawigen 26 witb kgunBdt B) mlnutes (4°C) at
mce (6-8 weeks of age) are used_in studies

1,000 ign Tés megdzrmwg ware fhsp Gpdisated dvony e sHperaaignicipr 3@ pHgutes at 100,000
g and ersgsd UL t Y ea dﬁ Hﬁlbuffgﬂ{lf SYL @K Aea E@Qh@f&c%o&h% mM

are ustrative
Trls/}?lmr 1o/ W19 .103MBDR), pBir st 3)y frbyenga tiggel BAogimmitgsotein
and are then subjected to l|ipopolysaccharide (1 ng/kg

concefirgion of dr3 QIB/IﬁLﬁH@é@TeWr%Q Cthis period blood is

taken and serum obtai ned for anaIyS|s Serumis
diluted 1:5 prior to b for cytokines 25
usi ng speci es- specificgéf iﬁ%?%i—%F2<& D Systens) for
t he chenoki ne MaRtenbsife Rdepitoe Bivdiak Soediess NF- a | evel s,
whi ch are expressed as pg/niL. For survival studies

mce can be treated with an illustrative Purine
Derivative (oral adm nistration of 0.03 ng/kg)
st art i frzge afﬁmhmmf@slepned SrrinpDetieativies €Q§ tb@ad@goga@ﬁeéw or were

deterntulrllg h,? i ac 86[%9‘@ Prtrg&ek CLL, @] 02()?( E)\fe yelo eé@llltgngdenosme

(Perkifi’leElﬁf‘eF lﬁg%cféﬁlcésl)' biﬂdYﬂghﬂ CHOReRM stlg hrahisfaae@ ofiththundf recombinant
Exanpl e 7 Determination of the Anti-arrhythm a

Aq adaﬁdsmctrscetpfortehpremﬂlaﬁéllmﬁbvat ives Heart perfusion 58

\r/\gt go?ﬂé%%% (gn E%Cgipuézcla gt}%{la%égg glalp%\)/&]lcgégp 5?1%9@ “Wa¥iE¥rmined in
competition experiments in 96-well microplates using the A; selective agonist 2- chloro-N¢-
[*H]cyclopentyladenosine ([’HJCCPA, 1nM) for the characterization of A receptor binding.
Nonspecific binding was determined in the presence of 100 pM R-PIA and 1 mM theophylline,
respectively. For details see Klotz et al., Naunyn-Schmiedeberg’s Arch. Pharmacol., 357:1-9,
1998. All binding data were calculated by non-linear curve fitting using the program SCTFIT
(De Lean et al., Mol. Pharm. 1982, 21:5-16). ’

Results are presented in Table 2 below.
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hepari ni zed using sodi um heparin (1,000 UWkg i.p.),
followed 10 m nutes later by introduction of

wW@p@3nbusss a vi a i ntraperitoneal adm ni strati onP@Ff/US2006/045845
sodi um pentobarbital (40 ng/kg). Once the animal is
anest hetized, the thorax is opened, and the heart is
rapidly renoved and perfu glézt hr ough the ascendi ng
or.ta i Kr - R . nSi St i :

AR ARG PR AT R £ HuspA0S), 3 850 B diobpe fgpentors
mol [HHter) —MSOA (1 A8 el iterg—aCt2 (257
ol | | iGamnoun (oM & Y D

mol | 1 iEBIGCPA ni xt uPS3of 95% 02 2 5% C_ at>37 C
i s then bubbl ed tht®B2gh26he peflidP=de6Pt he kAP IR
initiall y’gerfused at.74 constan28pP@ssure of 770mm
Hg) . | About 10 mi nu{e®0-Af6Ber t (2d, 2008t pfB430111@800)
per f usi onp-140 perfusieory i s switchéd0do const anto6bl ow
perfusi on achi eved(si-n@op m cIr780032,300yp. (411€0-8,600)
perfuston pressure is mai ntal ned at the sane Tevel of
C %ﬁﬁa entVF §peditld (81 @_@f./fx HRdit in _@MO@Q]S Wiahty {ﬂaﬂlsfegtéd%hm&hﬁx-recombinant Ay
adenosiMfefeplo 1xrdsQWad R 331%&15&{1 Jresdeifié [@H]INECKB[nBﬁl_glinﬂHId) cells stably
transfedtE RUGAM redoRBINRX PL bdARBE recddite, exftessd sKid ). Thispimdnatied specific

PHINHDA Uiriei & TJER @fls gpiblysessfaated itl laingn @fontbinkin Aamdgnosine receptor, expressed as

Ki (nM2-Altidbth ins e@onriic cema tvittod$ Yequdfidenopingeevats ifppagtiothieseol i ¢

threshol d, delivered froma stinulus isolation unit

(ADI nstrunents Ltd, 15 Australia). Effect of the

Pur i ne Thedataatt foah ioTabls hiemioastrate thae CompohydsiilamndAA9,
_ hearts_ are perfused at cotgs ahgt ressure of 70rgm—lg ol
illustrgfi Yeirined A& it vVess selerdeh Rt SIS AyfeS TP ACEf g nely are

. | a&hB\lid MR, éPprotectin

uﬁﬁméogg%%g%gg%%ﬁgﬁﬁggéE%§%%%§3§@§?%%?qgg%gﬁggge and apégP ' s
an anifnabls diendt @ggins he@icarcliah denagd durinpemirdisplagia. i ndi f f er ent

el ectrode. The ECG and heart rate are continuously

nonitored and data are recorded using a PowerlLab data

acqui sition system (AD nstrunments Ltd, Australia) in

conjunction with a co t er nal yzed using the

Chart.3 conputer packag§J AfElEél'lﬁ—ﬁge—gO- m nut e

equi beferainmion ¢fehé BffectsadithnBhrine Dreiviativesson sepicatiotly

ligation of the left anterior descendi ng (LAD)

coronary 25 artery, and the ligature is released 30 .
mi nut edViale BALRe arice (G weaks ofiazakae dp5d/ @ spiffigsigvestigating
. | € J . th .
pop B Srgl S4BPELI RGBS M, 1T RS roducion e mic
are tréat@hiithan illAtaiivd RigirredddriratiPe (0. 0fempéeg) vedl iy gayageo3 bminutes and

tested at 10, 30 100 pM trati . 5.8 . .
T RO T R S e et B
taken 250 s4@H %?&n@d"’fofr YRRLLiO R @R HVEilited ] 5o kPB@hg assayed for cytokines

i schem a/ reperfusioh )
using species-specific ELISA kits (R & D Systems) for the chemokine MIP-1a: and the cytokine

TNF-q. levels, which are expressed as pg/mL. For survival studies mice can be treated with an
illustrative Purine Derivative (oral administration of 0.03 mg/kg) starting 30 minutes prior to the
mice being subjected to lipopolysaccharide (55 mg/kg i.p.). The survival of the mice is

followed over 72 hours and expressed as a percentage of surviving mice at each time point.

5.7 Example 7
Determination of the Anti-arrhythmia effects of the Purine Derivatives

Heart perfusion
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Effect of an illustrative Purine Derivative on

function recovery after ischem a/reperfusion 59 WD
WQRB70069795 PCT/ US2006/ 045845 Rat hearts ar ePCT/US2006/045845

initially perfused at a constant pressure of 70 nmm Hg

usi ng the procedure descri bed above in Exanple 7.

After Lyt bl ' ' t

L PR AR RIS O o801 g o
heparifiizaditising eqpdnfhuspam (1,600t Ukatied, fodlamted 10 nzinutes later by introduction

illustrative Purine Derivative i.S in

of anchfi 68 TBRARSHLQRse] HERIGEEAP LAt P LRI R0 i P Quos the
animal B AR Edi8H HBE 1R Pax s BPERA, Ald the GBaMIsRapialyl eideddndibrfused

mnutes of reperfusion to determne the effect on i
throughytbe ascendihg ot veing KrdbsyRingp/batler canssting afdiee! 61 18 mmol/liter),

er m.nat i t Ef f ect., of Pur i ' j
KOl (s Bl e R 4108 rongiitln gD O 1 s dfBREs e T s
mmolir), INHFRCOf @SREma¥ifed) hitSlucasel(11 imolgit@ipAvhixtire bf95% O, and
be i'ntreperitoneal |y adm ni stered buprenorphi ne

5% CQpitidy)°C & teacpivblegrtbiopeh e nerfupate (e peart is initially pe(:r%dseéd ata

consta fn{?g%ﬁ?é gf‘ ﬂﬂﬁ%hé?g%g&%?éﬁﬁlﬁgs ?g&r tgg QERBR ﬁreggure perfusion,

perfus'ﬁggi i @wec_blhetdon? ;e)ahit?mtafmw parfisemedthred Liding & nEtiowdeRunipn elhe
Derivative (3 ng/ kg a fourt roup 15 which is.to be. .

perfusiqi RIEHEFS ksa?é%qawg dhins e Lo Banan e iigion by Mjusting

r I Y : j
o 1 BN b2 LA D SO06RIA 02 . T
heartsiand stepelaietl byeredthnguia-paties ai statr afd Hn and 2nuidliseearidydration and

e R BT R RO (e

Austrélﬁa?.ng an |11 TC nodel 33 tail-flick anal gesia neter
(ITTC I'nc., Wodland Hlls, CA) at 0 mnutes
(baseline control), 5 mnutes, 15 mnutes, 30 minutes

6 I Nyt 2 ' .
E]ﬁctaﬁ%tﬁlgzgmze%esrt%%tzygsa& rrlgﬁ e’ C—é;:irc%l%gc? gﬁjgfz‘?z(/ e‘?‘lsi and 120

oun cle

treat mgn The average recording val : .
Feadi nga! bergtiiee BETHELE CBRTBGERSPERS M aRine fithout pacing as

descriBe® Shdvae BipolalivRanl dectrotafies@naSEOG) ivdeentdyd boplaegftwo
nouse and a 10-second cut-off tine is set for the

electrodesiomthe puéesk of okt appendage apthapgfesh sfajlesyaieyl cangppes psed as an
indiff%r(%llﬁtgéj%c_%%)ﬁgg I'f'@é %g}é ?ne I%age’llét:rlgt\g éﬂ?g?onzn{gltlwofﬁo%d:and data are recorded
using R ¥Rk D datX acdkfdikiticAbsybted N ADMRBPIBeHO Ltd, Australia) in conjunction with a
computer, and analyzed using the Chart.3 computer package. After a 20-minute equilibration
period, regional ischemia is induced by ligation of the left anterior descending (LAD) coronary
artery, and the ligature is released 30 minutes after occlusion. An illustrative Purine Derivative
is applied interperfusate 10 minutes before LAD ligation and is present during LAD ligation.

An illustrative Purine Derivative is to be tested at 10, 30 and 100 pM concentrations.

5.8 Example 8
Determination of the Effect of the Purine Derivatives on function recovery after global

ischemia/reperfusion
Effect of an illustrative Purine Derivative on function recovery after ischemia/reperfusion
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Determ nation of the Effect of the Purine Derivatives

on Pain Mle mce (each having a body wei ght of 20-30
w@ooanet7suibcut aneously 30 adnministered 20 | OPCHUS2006/045845

formalin solution in formal dehyde (prepared by

diluting a commrercial 4 %[wv] stock formalin

sol ut '_llg{&)hebﬁ§ Qretlﬂl?iaﬁy Eé@\hse{i Q04 Qéhs%fnt pfX8dure b£FG m NS using the

paw. e mce are aSS|gne to either a contro
proce@xr@dqmcﬁbmﬂ Abdie i Exzanpid v etftera@0 minutesstabilizasian pened, hearts are

st 08 3 s R AP SR legign s s

an illuS@AH@)PuriBO DR righQHR ihs@iNo B0 Mmimites privenio mm:ﬁ@{ efiisfiemia.
a reaction for 30 m nutes post-treatnent 60 WD

+dp/dQR0F pes7ebate BOWSROBS of FsBepsia foldowid ey 49 menwesnpinipprrfusion to
t.i h, ani nal he treated paw. The
detemflflg%er? opf c}pemy?]carci'gﬁ grlacmﬁg&%g% ehicl e pret Peat ed

aninmals) is then conpared to the licking time in the
treatment group in order to calculate the anal gesic
effect. The 30 ninute Pact Ezampled od is divi ded into

t wo ph%e%gl‘l{u%[gtlgﬂ lof ¥he{)ﬁﬂ'§@t &Wﬁ{ﬁuhﬁé ?%ri‘v'hﬂ%soon P§in

m nut es” Pos reatime ate whi ch | asts
from10 - 30 m nutes post-treatnent. 5.11 Exanple 11

o o L2 b ALy YR 8 o
group v'f}gxi &6 bt ﬁﬁx%gkﬁ% Ifiﬂ JUShiSleRM b@&én%&;}ﬁé@min@/l{g‘}ch second group

once or 5 consecutive days) to induce
Whlchds Hﬂﬁ mﬁelédﬁtmmally gﬂmm:stereﬂ @uaﬁesomh@egﬁ ozg/kg), & Hirl group which is to

ve R Sy by PR BARECh ot v
wh1ch<31§i fB 156 i%t %&ﬂoﬁ’éﬁlly'cblﬁhﬁﬁbﬂeﬁ aBdﬂhsﬂl@tlDe Punad Desdvdtive (3 mg/kg) and
rear gaw and post-treatnent, all <1)d yni

bupreusbing (b aculk B aLh A SFUBWRER B0 deyerpytoneally toradiministered an
111us‘c1r§?,’rt11 S[Iun 2 I?e'ﬁ%ﬁ{/e {3.' gﬁ%)g Ql?d bu&%&ﬁﬂﬂﬂg di H %AT%tl%ﬁeﬁ)gesw effects

analges ¢ ac ust atl rine
in mlda%é mehduvel ustngmaHTCadodd 39 taii-flickasalgesia metx}r)(IITQan Woodland

e i b 0y PSS L Bt i
(in sogxe %Zse%%g@o%n&% 28 QmQ@tteg ﬂUSﬂﬁEdth@np Eorhp&uddl Jraehic trddf@ent. The

rrne rivatives on Pain Wstar rats (each
averageiegbiding \tahta/ﬁewo ZeﬁlmgSZSﬁﬁlﬂg bekl@@i fOﬂ;I qedr tipe phing ek baseliae of

betwegﬁ \?vl %F%Qf;’%acgfrl 1&5}1 Of, Ieilcglrﬁ) rf%‘t’u‘ig seconra & %'f‘idt?iﬁg i Rl for the
maximum possible effect of analgesia (% MPE). % MPE is calculated using the following
formula: %MPE = [(post-drug value — baseline) / (cut-off time — baseline)] x 100.

5.10 Example 10

Determination of the Effect of the Purine Derivatives on Pain

Male mice (each having a body weight of 20-30 g) are subcutaneously
administered 20 pl of a 1% formalin solution in formaldehyde (prepared by diluting a
commercial 4 % [w/v] stock formalin solution) into the dorsal region of their left hind paw. The
mice are then assigned to either a control group and administered vehicle, or to a treatment
group. Each group is then intraperitoneally administered an illustrative Purine Derivative (1.0

mg/kg). Both groups of animals are then monitored for a reaction for 30 minutes post-treatment
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anaest heti zed via intraperitoneal adm nistration of

pent obarbital (50 ing/kg) and placed in a 25
wGar@reet7axi ¢ frane. The atl anto-occipital nenbPEnes1086/045845

exposed and a PE-10 catheter (7.5 cm is inserted

t hrough an incision into the subarachnoi dal space. The

to deteré'xtnfelr lﬂ)%{r g ole Cftapl? al‘ﬁﬁ'fah gﬁcﬁﬂﬂs hgqn% ﬁl%ncrefajte)&gﬁwt Ol“ﬁe']ﬁ:kmg time in
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two plEEI @Rl E@é 1%4% SHA s Gond e sRh@RER 'bo&%[*éaﬁﬁ&toind 4Rte phase

paw can determ ned using a Dyham c Pl ant ar
whichAest fremi el @mifulegopBarsredtaent.t al y) as fol | ows:

Foll owi ng acclimtion, the touch stinulator unit is

pl aced under the aninmal's paw such that the fil anent

is positioned under td1g1taggahprriga of the paw. The
filament is then lifted such that it _contacted the

pad of Béfermiviation'of theRffaetpidhaPnring Deyivatines ey Pain

i ncreasi ng upward force on the paw until the animal
wi t hdrew t he paw. The paw wi thdrawal threshold is
measur gohI5B/CimRs (6-8 wdtks ofigtare 1hnapeﬁﬁoﬁwl? a0miG84red5

PCT/ US2006/ 045845 tur ns and the of t‘E‘{fF % ?F?‘l
streptpaptesap (AN B8, NP PeF JOORE b SPUIHREGHIYS Readisedibisies (lood
glucoér"er lg el%: Qf%gﬁa;t% )}hé}ﬁ%%ﬂggﬁj@n 138k wé&g alftkr 13 fRSIGR Et%%@rb@’ﬂ injection,

dpaw, resulting in mar
the anamab latenigitrapeditored g admofisteded an nleaueUVqJBumneT]mre@ﬁN o(F mg/kg) into a

after th t | d
rear DG PO AT EORBREUN By g AAh o Fra ) i ok PR RS
anestiisibhfied II‘TECIné‘ Woo oA s GACOIB 67 R AThd il gk Rchou @ity 61 gn

I ntrat hecal y) and a treatnent group (adm nstered an

illustriativeRuntree Perevabue iSrreeEBerﬂd\ﬂét) inyauten {qoatrAB.ckl mjnuies, PR mynutes and 60
Th
minutf ng gt S0 oReE Rl TP AR Lo pHShFDROBHCTD B

60 mnutes, 90 m nut es and 120 m nutes after the
adm ni stration of vehicle or an jillustrative Purine
Derivati ve. 10513 ExaApl eExamplale ni nation of the

Ef fect gl kl ng r om Eggrff&%f tgnggu?gﬁe@éﬁ]vdw& offPaiiftl S

(each werg are prepared
according to the procedure set forth in Z Seltzer et

gln esth 2\(1‘?[‘]12 é?g“:;)@%ga% W@%g %}T{D&ﬂ?&g‘f’g rO ?‘Ft e Pathogen-free

condlﬁ wa—%@%ﬁ@réﬁhec{ﬁ@h BEhdEEd rat/ﬁh&l&laﬁd Wa&ﬁla@ﬂ Zﬂﬂ‘uh@ are
e at the upper 1/3 and 2/3 left thi area of each

anaesﬂmlzedmlaumtepbefomed@danmetratmnv& pﬁ@tob@rhﬁgléé 8 matkig)andgdpced in a
sterecgmlgif tgrlﬂﬁ]% }leje:]%t SI%&%QR ga Pn%%%t a'tr}/eels"e 1?0%3'(? ando‘y pl: N (7.5 cm) is
inserted through an incision into the subarachnoidal space. The external end of the catheter is
then fixed to the skull, the wound is closed, and the rats are allowed to recover for 7 days post-
surgery. Animals without neurological deficits are placed in a plexiglass observation chamber
on a metal mesh surface and mechanical thresholds of the plantar surface of the paw can be
determined using a Dynamic Plantar Aesthesiometer (Ugo Basile, Italy) as follows: Following
acclimation, the touch stimulator unit is placed under the animal’s paw such that the filament is
positioned under the target area of the paw. The filament is then lifted such that it contacted the
pad of the animal’s paw and continually exerted an increasing upward force on the paw until the

animal withdrew the paw. The paw withdrawal threshold is measured 5 times in this manner in
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tightly ligate the left sciatic nerve of each rat so
that the dorsal 1/3 to 1/2 of the nerve thickness is
W e@ppeds n the ligature. The incision is cl oseCI/USING045845

4-0 sterile suture. Seven days post 20 surgery, the
aninmals are put into four groups: a first group that

turns dnd tﬂéjfﬁ'e §f HES 3141%9 i Cdaforf KON AR cofttS1URkshAd BREQREMments are
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complEléI ¢amrgeemna3 %0100 pi) Aikamiaisteréd mdbcgttaoemlslyhato 4 indpaw, resulting in
adm ni st er.ed, bupr enpor phi pe at_ 0.3 nd a fourth
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s in al our groups are assessed fo
controhgiwﬂ)(aﬂmlmmredi veltige yntmﬂmally)canﬂraeteﬁaﬁ‘emt gEonup (admmter ean
, .30, and 60 mnut ost-treat usin
ﬂmsﬁﬁrv&ﬁq&@w&twq Rinbepya i » 00 Hpmecosh Vi de aifthold
detem&ﬁtmg%re eé'tgds séﬂ%%%ga)o))ve & mEeaP Emidhites, 60 minutes, 90
termnation o the Effect of the Purine Derivatives

minutenandd20tmiRates afi@thAddhinistetion Wf seliele oaes illustretive Purine Derivative.

wei ghi ng from about 350 g to about 400 g) are

anesthetized as in Exanple 12, then prepared for

moni toring of blood pressurexanpiengart rate. Each

animal's heart rate is neasure then an illustrative

Pur i ne Dxgermination of ¢he Bifeeoftbe Bnyine Rexivitiveeonfaip o

the fenoral vein at a dose of 1 ng/kg/mnute, 10

ng/ kg/ m nute, or 1000 62 WO 2007/ 064795

PCT/ USM@C%&«Eachﬁgﬁg@hgiﬁmm 22(( 9to=25D gdrempteparedraccording to the

e size) for a total admnlstr i 0 eriod of 20
proceciﬁrﬁagtégrth IEAc ReBERt ghtl-d b a4 29T & é 14008 nThhaiscars s
t t

anestl}-gﬁgecpﬁﬁtmﬁ'efggﬁh)gﬁ{ﬂ aﬁggiﬁl%ﬁe}t{ao?e&” éo.%hﬂnti‘ E}E(‘ntoﬁﬁﬂﬁﬁ égﬁi nlgkg). A skin
1nc1s1cDei‘sena”deraathe(uppelf 1/8 hed Bf3flett tthigh atdaefRach Imealfde\“ﬁlﬁ\]@t pojaite nerve is

exposg,c?1 n%%gﬁdB d Te i urg glé\’\%{nggk@%é%%gf ga P V\klehvlre 8i%en used to

tightly H%eﬁg Hﬁeqeﬁ"s&latl@@erw bidachfrat@@RAURSddrsal 3 /TicsEo by ﬂfé refve thickness

Ine through a jugular venus (JV) catheter for
is trapgod it the hrga‘wm eBhq incisiondh claseigisingrt-0 Bteridgsubere. Kever dayg@ost-

s fell.asl een 1
a3, OB A S R SRR e it conc
group?,ai sfé@@lﬁi’ grob@ thant 1§@dﬁﬁ1ﬂ©&r¢&mllﬁma’tﬁe Potins D@hvau\reait @ Umg/kg,

.. The rats werethenreturnedtoth(? cages

third grggpnthat is administered buprenorphine at 0.3 mg/kg; fourth group that is co-
administered an illustrative Purine Derivative at 0.1 mg/kg and buprenorphine at 0.3 mg/kg.
Animals in all four groups are assessed for allodynia immediately prior to treatment and at 10,
20, 30 and 60 minutes post-treatment using the Von Frey Hair test (G.M. Pitcher et al., J

Neurosci Methods, 87:185-93 (1999)).

5.14 Example 14
Determination of the Effect of the Purine Derivatives on Heart Rate

Adult male Wistar rats (each weighing from about 350 g to about 400 g) are
anesthetized as in Example 12, then prepared for monitoring of blood pressure and heart rate.
Each animal’s heart rate is measured, then an illustrative Purine Derivative is intravenously

administered via the femoral vein at a dose of 1 ng/kg/minute, 10 ng/kg/minute, or 1000
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tenperature. Their rectal tenperature, respiratory
rate, and behavior were recorded following 5 nmin, 10
wWOorRew7/0209%mn, 30 min, 1 h, 1.5 h, 2 h, 2.51, 3rdm/US2086/045845
h, and 4 h. Both aninmals survived the experinment. The
results are shown in Table 3A and Table 3B. 15 Table
P08 ot JaRiniltRiokhEa6d tes.
ng/ke/ P BT RaT iR Bel e Bl o R inf o e o0 minutes
Each a3fnat sheaetsatdns theh rémSanade The poFitrmatr@entihnarbraté is then ednppared to
20 mMn 30 mn 1 Rectal 38 38 37 36 36 Tenperature
theprqa*é%ﬁ@ﬁlflattf&ﬁﬂ{{if@tfo - 69 66 75 Rate (/nin) Behavior -
- normal sleep/ sleep/ eep@sl ggelgove move Time O min
5mn 10 min 20 mn 30 mn > ectal 39 39 38 37 37
Detrpsination of Redfifechvdihe PratngDedyativesdn CargtRody hemperature
Behavi or normal normal sl eep/ sleep/ sleep/ nove nove
nove 63 WO 2007/064795 PCT/ US2006/ 045845 Table 3B
Par anefghSmhie {H8ztebenEyNaisi ONasdut 1400 ffaeietwepé kepeat 13°C and
Purine DerivativeS on Core Body Tenperature After 30
slowlyMnjustedswiva 28 meg/erls of Compound I’-1 dissolved in saline through a jugular venus

(JV) catheter for about 2 minutes to reach a dose of 15 mg/kg. After the rats fell asleep, 20
mg/mL of Compound I’-1 was continuously injected through the jugular venus catheter via a
syringe pump for 4 hours at a rate 1 mL/h. The rats were then returned to their cages at room
temperature. Their rectal temperature, respiratory rate, and behavior were recorded following 5
min, 10 min, 20 min, 30 min, 1 h, 1.5h, 2 h, 2.5%, 3 h, 3.5 h, and 4 h. Both animals survived

the experiment. The results are shown in Table 3A and Table 3B.

Table 3A
Parameters in the Determination of the Effect of the Purine Derivatives on Core Body

Temperature Up to 30 Minutes

Animal # Parameters
Time 0 min 5 min 10 min 20 min 30 min
L Rectal 38 38 37 36 36
Temperature
Respiratory 210 - 69 66 75
Rate (/min) ‘
Behavior normal | sleep/ sleep/ sleep sleep
move move
Time 0 min 5 min 10 min 20 min 30 min
2 Rectal 39 39 38 37 37
Temperature
Respiratory 220 99 84 57 51
Rate (/min)
Behavior normal | normai sleep/ sleep/ sleep/
move move move
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Animal # Tinme 1 h 1.5h 2h 2.5h 3h 3.5h 4h 1 Rectal 32
29 27 25 24 23 21 Tenperature Respiration 42 45 54 51
W@ 2004864425 Rate (/mn) Behavior sleep sleep slePepusioeemss4s
sleep sleep sleep Tine 1 h 1.5h 2h 2.5h 3h 3.5h 4h 2
Rectal 33 30 28 27 26 25 25 Tenperaure Respiration 36
36 36 30 27 24 27 Rate (?%l@)_;BBehavi or sleep sleep
sl eep sleep sleep sleep sleep 5 After the
Parpetérsanihs Ddtdrerimationsif shakffect o fite Rumine iRerivatinesl onr GeymBody
and their Dbehavior observeg T ata set forth in
Tabl es 3A and 3B i hePRFWG fler Y 1 -1, an
illustrative Purine Derivative, reduces an animal's
core body tenperature. 10 5.16 Exanple 16
Det ermination pf the Effect of the Purine Derivatives
on Treatnment of Prevention of FI2HEESMA with
ntanigaictul ar Hypertension 15 The effect of Conpound
-1 on intraogul ar pressure (1 0OP) was exam ned in
ew Zeal and wh|te rabbits. New Zeal and white rabbits
et go—a i T CEg R change H';‘Lm,sh tT2a0CEb Al pPRAISIBIE] 4h

I

I

N

u

such that |owest pressurle val uesloccur inlthe garly

mpr ni'ng and pehReChr essyr ekl a&% durFh tha| 2| 2
a

F

i

fternoon. Thi sTame@did dn rhyt hm|is denonstrated in
gures 1-5 on|REPmteRY [DEIDOF €sbe sijudyt (1. e12,| t4x= 42

P5 hours to t|z tg Eﬂgr g). Qonsi stencly of | neasyrenepts
S 64 WD 2007/ 06a 4 PCT/ US2006/ 0145845 _
Behavior sleep | sleep | sleep | sleep sleep | sleep | sleep
Time ih| 150 | 2h| 25h 3h | 35h| 4h
2 Rectal 33 30 28 27 26 25 25
Temperaure
Respiration 36 36 36 30 27 24 27
Rate (/min)
Behavior sleep | sleep | sleep | sleep sleep | sleep | sleep

After the experiments, the animals were kept in the animal room and their
behavior observed. The data set forth in Tables 3A and 3B indicate that Compound I’-1, an

illustrative Purine Derivative, reduces an animal’s core body temperature.

5.16 Example 16

Determination of the Effect of the Purine Derivatives on Treatment or Prevention of

Glaucoma with Intraocular Hypertension

The effect of Compound I’-1 on intraocular pressure (IOP) was examined in
New Zealand white rabbits. New Zealand white rabbits undergo a circadian change in
intraocular pressure, such that lowest pressure values occur in the early morning and peak
pressure values occur in the afternoon. This circadian thythm is demonstrated in Figures 1-5 on

the day before the study (i.e., t =-25 hours to t = 0 hours). Consistency of measurements is
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i ndi cated by the fact the intraocul ar pressure at
t=-23 hours and t=25 hours is essentially the sane
W@ 3@e/0&479%5. 1-5). Conpound |'-1 was di ssol ved PEII/US2006/045845

saline, at concentrations 0.3, 1.0, 3.0, 10.0, and

30.0 nmg/nL. One rabbit was adm ni stered with each each
 dicafd e ( £ é th
indicaGBF AEHEL the FELIRFR AR O Ik a2} RES R, Sttty the
same (S¢edTFigee -9 one eye of each rabbit. Conpound I'-1 was

adm ni stered at S, ours after i I
house demROUEY 110\@asecﬂ iﬂ" edyip éﬂlns% & alglﬂnst ﬁgl fg’baoo 10.0, and
30.0 ie Cﬁ'{e b \AEQ&Hxﬁ%uste%— th @Q&H’%H‘E!loée tedel@ne drop (about 100 pL)
eve

ere i nt raocul ar pressure
of the m&dsolmlbﬁ o Cort@otund Bthenas appheﬂ(bm titesexthumal rsgrfactemif ogagye of each

nd ht. Aft d tr
s e o
penodrbgﬁg@ li HER hSRBbFhGSse aJe't=5-)3 hoﬁﬂ;ﬁ iFhIIIJs: CompoEnd I’-1 was

mnrs ere concentrations of npound
administaned tvhem thed el bﬁmtxpoeémmessvm wiesslowaeketive ta Wberrtaﬁg@mts during

e s T R o SHTECSBRP 0, BN 5L i o

increak¥ %&ﬁé‘ﬁ@nﬂa@ﬁé‘ﬁ*}aluéﬁ (sdelFilgs. 118). nroral] adiisistetademho@iations of
oun resulted in a reduction of

Compbmd Hok mh@lpweﬁrle@mwbﬂr PESERES VBB WErs 11 AnGARge of 2ot s, ata
tlmep%hlesp %g]teYVdZ a%du\%%t dr!igblw)’ogfd'nﬁg%n%xgtactﬁﬁ?o ik §ata aﬁtﬂar pressure values

vari ed accor e magnitu

of 11 1018 @agts. RespvertyenfwitthCompouhdk - breemliaasﬂrm avadungion pintraocular
normal | evels occurred. at about hours, when the

preSSL@i@ﬁﬁtlHP%bse$ gl Qe rrlatiyole %Pe%fi@s B%d 1'-1 was 0.3

Mo/ ML o5 Gion D th P EY CBpolimdi I NOM R d 26632 BinENE the magnitude of

adm ni ster eg concentration of Conmpound 1'-1 was 30
the dosg/ Rhco(vlér}gof iBraockdar psa,%sn"ﬁ veliuesito mmmablevels ge¢ureed at Abexh §=06 hours,

sten eSO R P LB % nd beond
t=7 hdde§ 'vMﬁh'tH@adrﬁﬁ%&&ﬁccﬁﬁeﬁPdtf&'of@dnﬁidilﬁ@([ull afas poesgmlaFig. 5). No
and, accordingly, is useful for treating or

eye lrptaevemaSﬂbsegV@uc@ﬁﬁam% i ntraocul ar hypertension. The

prese mTél glﬁ%oét Rnlis F omlafcos etgh o g&hrﬁq@ﬂealpﬂlu"s@&we Purine

speci fi i nment’s i'sc e exanpl es
Derivifive; Fedabés M&rﬁﬁdl@m&aoctdldrqﬁéssaﬁel andsacobrdindlpvis asgfelcostreating or
of the invention and any enbodi nents that are
preventifiglreioana Wlt]e&lﬁia\?8‘FléW11@YP§Ft€nWrt hin the scope of this
invention. |Indeed, various nodifications of the
i nvention in addition to those shown and descri bed .
herein TIWplréseiue'nmmioap:pmtenbe {imited g scapk blylteeisegificrpenbodiments

disclog%é)'@({tg\g a)%%{i‘ Iper.:stg ic eage 1tn?end asi utstlgatlnonts %%a%e ogspeg{s otfhi% invention
and any embodiments that are functionally equivalent are within the scope of this invention.
Indeed, various modifications of the invention in addition to those shown and described herein
will become apparent to those skilled in the art and are intended to fall within the scope of the
appended claims.

All references cited herein are incorporated by reference in their entirety.
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reference in their entirety. 65 WO 2007/064795
wEONE2006/ 045845 What is clainmed is: 1. A chaopOswde/045845
having the formrula AOD 5 BC (l) or a
pharmaceutically acceptable salt thereof, wherein A
is -CH2OH, 10 B and Care -OH, Dis /(CH)POH HN g N
J NRL Aand B are trans with respect to each other;
What id 8laBnéd: C are cis with respect to each other; C and D
are cis or trans with respect to each other; R is -H,
hal o,A compouny pavang theyrmulasps - NHO(O) R2,
-NHC(Q N(R2) 2, -NHQ(OQ OR2,  -C(Q OR2, -C(O R,
-C(ONR2)2, -OC(ONRZ2, -C(halo)3, or -N®2; each R2
i s i ndependently-H, -@&-Cl10& kyl ,P-C2-C6 al kenyl,
-C2-C6 al kynyl, -(CH2)" -(CH2) -(3- to
7- menber ed nonocyclic het e), -(CH2)" (S to
12-menbered bicyclic het , -(CH2) -(C3-C8
nonocyclic cycl oal kyl), - (C3-C8 nonocyclic
cycl oal kenyl), -(CH2)" -Cl24 bicyclic cycloal kyl),
or -(CH2)"-(C8-C12 bicyclBc cycfoal kenyl); each n is
an integer ranging fromoO t?l)6;

or a pharmaceutically acceptable salt thereof,
wherein

A is —CH,0OH;

B and C are —OH;

Dis

L
AL
o/

A and B are trans with respect to each other;

B and C are cis with respect to each other;

C and D are cis or trans with respect to each other;

R! is —H, -halo, -CN, -N(R?),, -OR?, -SR?, -NHC(O)R?, -NHC(O)NR?),, -NHC(O)OR?,
-C(O)OR?, -C(O)R?, -C(O)N(R?),, -OC(O)N(R?), -C(halo)s, or -NO3;

each R%is independently —H, -C;-Cyo alkyl, -C2-Ce alkenyl, -Co-Cy alkynyl, -(CHa)y-aryl,
«(CH,)~(3- to 7-membered monocyclic heterocycle), -(CH,),-(8- to 12-membered bicyclic
heterocycle), -(CHa),-(C3-Cs monocyclic cycloalkyl), -(CHz)y~(Cs-Cg monocyclic cycloalkenyl),
~(CH,)s~(Cs-Ci2 bicyclic cycloalkyl), or -(CHz)a-(Cs-Cra bicyclic cycloalkenyl);

each n is an integer ranging from 0 to 6;

each p is an integer ranging from 1 to 6; and

each q is an integer ranging from 1 to 6.
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each p is an integer ranging from1l to 6; and 25 each
gis an integer ranging from1l to 6. 66 WO 2007/ 064795

WA see06/ 045845 2. The conmpound of cl ai m 1PCTHAIS2006/045845

gis 3. 3. The conmpound of claim1, wherein qis 4. 5
4. The compound of claim1, wherein pis 1. 5. The
conpound of claim2, wherein pis 1. 10 6. The
compound of claim3, wherein pis 1. 7. The conpound
of. cl aTlm dompovedeif nlaRa 1j whendin @is 3The conpound of claim
1, wherein R is -halo. 15 9. The conmpound of claim
9, wherein RL is -d. 10. The conpound of claim2,

wher ei Thdcdrgpounddd clim i1Swhitein @ 41. The conpound of
claim2, wherein pis 1and R is -d. 12. The
conpound of claim3, wherein pis 1 and RLis -H 13.

The ¢ 0 ' , ej island R is -d.
2% 14%2&%%&”%8%2&%%&%@%&115 E&aﬂ\?i ng the structure:
Ap D BC(la') 30 or a pharmaceutically acceptable

salt thereof. 67 WO 2007/ 064795, PCT/ US2006/ 045845 15.
The coRpoeriargndot slam 24 WheFih® it he structure: H H

6. The compound of claim 3, wherein p is 1.

7. The compound of claim 1, wherein R'is-H.

8. The compound of claim 1, wherein R! is —halo.
9. The compound of claim 9, wherein R!is —CL

10.  The compound of claim 2, wherein p is 1 and R!is-H.

11.  The compound of claim 2, wherein p is 1 and R!is—ClL
12.  The compound of claim 3, wherein p is 1 and R!is —H.
13.  The compound of claim 3, wherein p is 1 and R!is —CL

14.  The compound of claim 1 having the structure:

UJI///““
oww

)

or a pharmaceutically acceptable salt thereof.
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JDHNHNNNN-~-NHONHOONI HOOHor HOOHS5 or
a pharmaceutically acceptable salt thereof. 16. A
W@ 09po6di793 on conpri sing an effective anmount of P@AT/US2006/045845

conmpound or a pharmaceutically acceptable salt of the
conpound of claiml| and a physiologically acceptable
carrier or vehicle. 10 17. A conposition conprising an

ef fective amount of a conmpound or a pharmaceutically
atg.ept @h¢ eommpdundaff cidva lddrapingribe gfuatirai m 14 and a
physi ol ogi cally acceptable <carrier or vehicle. 15 18.

A conposition conprising an effective anount of a

conmpound or a pharmageutically acceptable galt _qf the
conpound of cl aim 15 |and physi ol ogi cal |y acc abl e
carrier or vehicle. 1% et hod for treating>e

neur ol ogi cal di sordemy”t he met hod conpri sind?y 20

adm ni stering to an ani mal in need thergof

ef fective anmount/o h&yconpound or a gf
acfeptgbl e salt of thel co

phar maceut i cal
od,#or treat

claim1. .
condi t i"6n, e thod conpri siHrcfg istering to an
animal in neged jthereof an effectiv punt of the
conpound or sa 25 pharmaceutical | ysacceptabl e salt of
t he conpound ofoclaim 1. 68 oD 2069/ 064795 >

PCT/ US2006/ 04584 21. A nethod for treating a
OfaPbﬁﬁﬁ&@#&@@ﬁ?ﬁFP@ggéﬁéé?”?ﬁg met hod conpri si ng

adm nistering to an animal in need thereof an
ef fective anount of the conpound or a
phénnacecimpaition @oyepimsnestive shoutef 6 soppowl gra

phamgalg%li&maflg ﬁgce%%gle%@ﬁe%‘ glgeg%)];l?%tqutg{iﬁ E:lialqlq 1904 iasl’a%gggio%ically acceptable

carrier or vehicle.

17. A composition comprising an effective amount of a compound or a
pharmaceutically acceptable salt of the compound of claim 14 and a physiologically acceptable

cartier or vehicle.

18. A composition comprising an effective amount of a compound or a
pharmaceutically acceptable salt of the compound of claim 15 and a physiologically acceptable

carrier or vehicle.

19. A method for treating a neurological disorder, the method comprising
administering to an animal in need thereof an effective amount of the compound or a

pharmaceutically acceptable salt of the compound of claim 1.
20. A method for treating an ophthalmic condition, the method comprising

administering to an animal in need thereof an effective amount of the compound or a

pharmaceutically acceptable salt of the compound of claim 1.
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adm nistering to an animal in need thereof an
ef fective anount of the conpound or a
w@baroeweuti cal |y acceptable salt of the conporemusfo06/045845
claim1. 23. A nmethod for treating di abetes, the
met hod conprising adm nistering to an 10 animal in
A URGHER6 AR (REAGED LEBIIERUTE dRbadD oGRS RIsify

phar meceutically accept ab1e salt of the conpound of

administeringtd an 3dimaAirc neqdabereofmm dfaepvé sinpentaf the compound or a

cardi opl egi a-j nduci agent, an.effective anount of
Phannﬁ?@t%éfbb%ﬁ?ﬁﬁtage Sgﬁ Bﬁﬂﬂeﬁﬁ@t@fﬂ?‘?‘ﬁ%ﬁ ?(??/m’a ‘ceptabl e salt of

t he conpound of claim1, and a 15 physi ol ogically

acceptable carrier or vehicle. 25. A method for |

p22t ecAimethad fariaating an ischemic ggaditien, thyBetodicampasngge

. durin cardi gpl eqi th h | S

admin i 0 A B AP S BEIET T CRoS AP Py RO cgpppound or &
pharm@ESuRiehlly fecepiaBlérshlt OF tHehenpotRd uN¢laiat 1.2

pharmaceutically acceptable salt of the conpound of

claim1l. 20 26. A nethod for reducing an aninmal's

C e b d . AR .. .

i ni G et SR PLURE diob s TRE R0 FRRPLBE Aministering to an
animaefif @etitv@esfmuifectite stheunt ofifiewothponnd ar a pharmaceutically acceptable

har maceutj cally acceptable salt of the conpound of

salt ofgthe pempounslpfiaimal . ngt hod for reducing an animal's rate

of oxygen consunption, the nethod conprising

adm nistering to an animal in need thereof an _

eRfect Avernaprsiiion winprismgeorpbopldgierinduping agent, an effective amount of

phar maceutj cal | y accept ab sal.t ~aof t f
e coBp TS E Y bR Sl BB BRI Sl
physi§18BRAII P hRp@BIF Jatr$dr OF vedcle0 an ani mal 30 in need
thereof an effective anount of the conpound or a
pharmaceutically acceptable salt of the conmpound of
oY 4B R4 A8ABaraBP darfage dur
né? hod k %ga}or e%ltzﬁ%%‘!cg?g %1? %%}glgh;rlé #gﬁgg%%r%t ?ﬁ'g Eélrids eas e, 8¢ ur%ng
cardidpheiaTehdedthoa Rpipsising admdiistaiisg rinngitael iameehiheedot pm effective
need t hereof an effective anmount qf the ound or .a, .
amoupifrthe 6P qry %%ﬁeawilysaﬁﬁpt@gﬁe f%%ofﬁg%%ﬂ%mgr‘)f Claim 1.
claim1. 5 30. A nethod for treating or preventing a
reperfusion injury, the nethod conpri sing
adsi ni A erilng foorednciagrmahinial’s werscbodly derapgratyre, the method

comp?igi];lg %ﬁﬁquﬁstgggg 0t anoaltcnirtna inhoed ﬁl%pe%f M effective amount of the compound or

a pharmaceutically acceptable salt of the compound of claim 1.

27. A method for reducing an animal’s rate of oxygen consumption, the method
comprising administering to an animal in need thereof an effective amount of the compound or

a pharmaceutically acceptable salt of the compound of claim 1.
28. A method for treating obesity, the method comprising administering to an animal

in need thereof an effective amount of the compound or a pharmaceutically acceptable salt of

the compound of claim 1.
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pharmaceutically acceptable salt of the conpound of
claim1. 31. The nmethod of claim 30, wherein the

WO 264133 on injury results from 10 cardi opul POTES2006/045845
bypass surgery. 32. A nethod for treating a
tachycardia, the nethod conprising adm nistering to an

a1y, Ml A infetRQEFbr B8RO REventih g s iWasBn2ame3k, tBE nlelidd comprising
. conmpound or a_pharmaceutically acceptable salt of the
administerigs igan animel &l paed therepizg effppidvaineisy obtheogipepador a
el ) 1 La i i Jiprillation or a
phamé%gglgé\}@natc?fg% u@%?ﬁf g%ﬁ%?%@ﬁ?%d cgt}hm{f']hlg nmet hod of claim
32, wherein the treating includes |owering the

animal's 20 cardiac ventricular rate to a rate of .

f1bm abeuitheablopgring AR are 5> g‘@zﬁlgthﬁ% pomprising
admini¥teink %o argémrrf-gpgl ARHRRGe H an SR SgmoMi OF BleolipBund or a

treating Includes Towering the animal's cardiac
pharmaenticalbydcaeptalae salt of the campowfd dfrabaimabout 100 beats per

m nute to about 140 beats per 25 minute. 36. The
nmet hod of claim 32, wherein the treating includes

| pver i Tige fBfod i BRim 30, GRéEinake Yot i fiiry radufts idnd
rate of not |ess than about 40 beats per mnute. 30

cardiopfimopanydnipess suegervonverting a cardiac arrhythma to a
normal sinus rhythm the nethod conprising
adm nistering to an aninmal in need thereof an

efX. ect AvgetBd® v trefing R chRRRRHUREmeThod comprising administering to an
. pharmaceutically acceptabl e salt of the conpound of
animaldp giepd therepd an effective amount of the compound or a pharmaceutically acceptable

salt of the compound of claim 1.

33.  The method of claim 32, wherein the tachycardia is atrial fibrillation or a

supraventricular tachycardia.

34.  The method of claim 32, wherein the treating includes lowering the animal’s
cardiac ventricular rate to a rate of from about 60 beats per minute to about 100 beats per

minute,

35.  The method of claim 32, wherein the treating includes lowering the animal’s
cardiac ventricular rate to a rate of from about 100 beats per minute to about 140 beats per

minute.

36.  The method of claim 32, wherein the treating includes lowering the animal’s

cardiac ventricular rate to a rate of not less than about 40 beats per minute.
37. A method for converting a cardiac arrhythmia to a normal sinus rhythm, the

method comprising administering to an animal in need thereof an effective amount of the

compound or a pharmaceutically acceptable salt of the compound of claim 1.
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