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As examples, inflammation is a component of pathogenesis in several
vascular diseases or injuries. Examples include: ischemia/reperfusion injury (N.
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Although monocytes collect slowly at inflammatory foci, given
favorable conditions, the monocytes develop into long-term resident accessory
cells and macrophages. Upon stimulation with an inflammation trigger,

30  monocytes/macrophages also produce and secrete an array of cytokines
(including TNFa), complement, lipids, reactive oxygen species, proteases and

growth factors that remodel tissue and regulate surrounding tissue functions.
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30  Additionally, it has been reported that adenosine can decrease the rate of HIV
replication in a T-cell line (S. Sipka et al., Acta. Biochim. Biopys. Hung., 23, 75

(1988)). However, there is no evidence that in vivo adenosine has anti-
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30  muscle and other tissues causing effects such as “heart block.”
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Type |V 1fesRrhadiigst p4tass. 3, M0,0i5) afsclodéictifiosticesihe ah
the Linden et al. invention provides a nmethod for

t r estptogagomisteefifatowly: di seases by administering an 20
effective anount of an A2A adenosi ne receptor of the
follow ng formula:
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N
N/
PN
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X
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OH OH

wherein C(X)BR; can be CH,OH and R, can be alkyl- or alkoxyalkyl. The

compounds are disclosed to be useful as vasodilators or an antihypertensives.

Linden et al. (U.S. Pat. No. 5,877,180) is based on the discovery that
certain inflammatory diseases, such as arthritis and asthma, may be effectively
treated by the administration of compounds which are selective agonists of Aaa
adenosine receptors, preferably in combination with a Type IV
phosphodiesterase inhibitor. An embodiment of the Linden et al. invention

provides a method for treating inflammatory diseases by administering an

20 effective amount of an Ay, adenosine receptor of the following formula:
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HO - OH wherein R and X are as described in the patent.
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i nvolves the admnistration of a Type IV

phosphodi esterase (PDE) inhibitor in conbination 5
with the A2A adenosi ne receptor agSHbst. The Type IV
phosphodi est erase (PDE) inhibitorjincludes racenic

and optically active 4-(polya¥ qyl) - 2-
pyrrolidones of the follow f oy mul OR18 R19 X
wherein R, R18, and) X a glgﬁc\ sed and
described in U S. 4,1 Rol i pramis

an exanple of a suita ype I V PDE i nhi bitor
i ncl uded vvithinthe bovef rmula. G Cristalli (U S
Pat. No. 5,593, 975) scl o8&k 2- aryl et hynyl ,

2- | kyl eth I
RS e T A L A

substi t ut y n substitute boxy
am no 15 I%%{M%?B%’ﬁ E‘%El @eﬁlﬁ?lgh}qvﬁg I%fb]lnlvogfﬁ @183 have
beadmitiisetios efla H‘ypd\/le}i@bHocﬁésteréée (POB) &mhilair in ¥nbination
495%345) wherei n the 2-al kyny rou is substituted
theA2adeneging receptoraagomst. chifybnedy phosphfidisstesase PDE)
to
agé@grag)??%ﬁmeg}%gﬁh%q gﬁﬁaﬂwg&lp s an{D £ |h§%¥1%r2ﬁ c,
anpyrrolatones oshé frllosiise fondutant i - hypert ensi ve agents. 20
Recently, U S. Patent 6,232 297 to Linden, et al.
di scl osed conmpounds havi r%Rthe gener al for mul a: 6 WO
2006/ 015357 PCT/ US2@0%/ 027479 N(R) 2

wherein R’, R®, R’ and X are as disclosed and described in U.S. Pat.
No. 4,193,926. Rolipram is an example of a suitable Type IV PDE inhibitor

included within the above formula.

G. Cristalli (U.S. Pat. No. 5,593,975) discloses 2-arylethynyl,
2-cycloalkylethynyl or 2-hydroxyalkylethynyl derivatives, wherein the riboside
residue is substituted by carboxy amino, or substituted carboxy amino
(RsHNC(0)-). 2-Alkynylpurine derivatives have been disclosed in Miyasaka et
al. (U.S. Pat. No. 4,956,345), wherein the 2-alkynyl group is substituted with
(C5-Cyg)alkyl. The'975 compounds are disclosed to be vasodilators and to
inhibit platelet aggregation, and thus to be useful as anti-ischemic, anti-

atherosclerosis and anti-hypertensive agents.

Recently, U.S. Patent 6,232,297 to Linden, et al. disclosed compounds

having the general formula:



NNl R-CGCCNN X OOHOHwerein each Ris H Xis
et hyl am nocarbonyl and R is 4-

w@e a00b0x3sycl ohexyl methyl (DWH 1 46a), R is 4PCT/US2005/027479
met hoxycar bonyl cycl ohexyl net hyl (DWH 146e) or Rl is
4- acet oxynmet hyl 5 cycl ohexyl nethyl (JMR- 193). These
conpounds are reported to be A2R);agoni sts. However, a
continui ng need exists for sel gctive A2 adenosi ne
receptor agonists useful f NtiC

appl i cations, which have rgﬂgg;d si dejleffects. In
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ot her ventricular function imagi echni ques, that
pref erably have reduced side s, whil e being
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and net hods of their use for tQRat nent  of
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5 f adychhixgmietyh MRy 108) eFlfess tampoues aieatraried to rmdaa
present conpounds conprise a novel class of
2-8ORYRy| adenosi ne derivatives, substituted at the
et hyn- 2- MbhweRQsh bdRihulng reudstikts déradleeied Aahdenbsiantbceptor
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10 MegdRal €6k e e phainatologicalisgessbisua stredsémpgieg enin other

i nvention provides a nethod fqor 7 2006/ 015357.
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15 The present invention comptises compounds and methods of their use
for the treatment of inflammatory activity in mammalian tissue. The
inflammatory tissue activity can be due to pathological agents or can be due to
physical, chemical or thermal trauma, or the trauma of medical procedures, such
as organ, tissue or cell transplantation, angioplasty (PCTA), inflammation

20 following ischemia/reperfusion, or grafting. The present compounds comprise a
novel class of 2-alkynyladenosine derivatives, substituted at the ethyn-2-yl
position by substituted cycloalkyl and heterocycle (heterocyclic) moieties.
Preferably, the riboside residue is modified at the 5'-position by substituting an
N-(cycloalkyl)carboxyamino (“aminocarbonyl”) moiety (“X”) or a 5- or 6-

25  membered heterocyclic ring. Thus, the present invention provides a method for



The conpounds of the invention have general fornula
(I): 5NR7)2 NN I, ~ONN (CRL RRYm-Z HO CH (I)

wWoL@emiI3sZ i s CR3RRS or NRAR5; 10 each Rl is PCT/US2005/027479
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i ndependent|y hydrogen, halo, -OR a, -SR
(G -C8)alkyl, cyano, nitro, trifluoronethyl,
t r ifHibiting ﬂmtihﬁ)amma(ﬁ%&&sy@iseai kylamniedf sclo ey € heman subject, and
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attached forma tu alted or partlally unsat ur at ed,
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het er oat ons sel ected from non 25 peroxide oxy (-0-),
thi o (- Swheresl finyl (-SO), sulfonyl (-S(0)2-) or
amine (-NRa-) in the ring; 8 WO 2006/ 015357

PCT/ US20Q54 @RPATY o'Myetgei n any ring conprising R4 and
R5 is substituted with from1 to 14 R6 groups;

each R' is independently hydrogen, halo, -OR?, -SR?, (Ci-Cyg)alkyl,
cyano, nitro, trifluoromethyl, trifluoromethoxy, C;_gcycloalkyl, heterocycle,
heterocycle(C,-Cs)alkylene-, aryl, aryl(Ci-Cg)alkylene-, heteroaryl,
heteroaryl(C-Cyg)alkylene-, -CO,R?, R*C(=0)0-, R*C(=0)-, -OCO,R?,
R*R"NC(=0)O-, R°OC(=0)N(R?)-, R*R°N-, R°R°NC(=0)-, R*C(=0)N(R")-,
R*R"NC(=0)N(R")-, R'R*NC(=S)N(R®)-, -OPO3R?, R*OC(=S)-, R*C(=S)-,
-SSR’, R*S(=0)-, R*S(=0),-, -N=NR? or -OPO,R?;

each R? is independently hydrogen, halo, (C;-Cg)alkyl,
(Cs-Cs)cycloalkyl, heterocycle, heterocycle(C;-Cg)alkylene-, aryl,
aryl(C;-Cs)alkylene-, heteroaryl, or heteroaryl(C;-Cg)alkylene-; or

R' and R? and the atom to which they are attached is C=O, C=S or
C=NR".

R* and R’ together with the atoms to which they are attached form a
saturated or partially unsaturated, or aromatic ring having 3, 4, 5, 6, 7, 8, 9 or 10
ring atoms optionally comprising 1, 2, 3, or 4 heteroatoms selected from non-
peroxide oxy (-O-), thio (-S-), sulfinyl (-SO-), sulfonyl (-S(O),-) or amine
(-NR™) in the ring;



wherein each R6 is independently hydrogen, hal o, -ORa,
-SRa, (Cl-C8)alkyl, cyano, nitro, trifluoronethyl,

wao edoblousssonet hoxy, (Cl-C8)cycl oal kyI , b PCT/US2005/027479

(C1l- C8) cycl oal kyl (C1-C8) al kyl ene-
(C6- C12) bi cycl oal kyl, heterocycl e or heterocycle

( C1- C8) alwKlydreineny ring ybmpamyg R( eid @)sadukgti‘r@tﬁ@vvlth from 1 to 14
het er oabél het er oaryl (Cl1- C8) al kyl ene-, -CO2Ra
%( RaC( =0) - OC@Ra RaRbI\IC( O) o,

Rb(II( =O N(Ra).-, RaRb 3 @ﬁ
NC( =CY N5 eaChF&REN@keﬁg}dQPﬁ%)ly rog@?@lRa— RatSR'=S) -
Ra@él @)alkgﬂ%zan%sﬁﬁro Bﬁﬁ&) : C%th%/lhmror%:) %Sggﬁlegg)lcgqoa%@yl,

gr oups ‘an e AtOm {0 Wh are

S C=QC1-Of) i@k d(C t GpalRGlege-0 ((asC Izbigé}tcltﬁlkﬂ\!' Helerbdyeleadrom

hey are attac dcanforma

221312%&%‘?1?%8’0&3&%@8!’ 8-y I Gy k%%rheﬁr??@ﬂf rom 1
tOh@teﬁ)@g@ % @AM do,Rr2, R%(—@? lsh@&-%p b}%‘ﬁR)

sel ecte m non- per oxXi de oXy

s uRFRINE (=8OR OCGKaOINR)-, RFSND) RaRbNQQh@}&pR?(E(eOJLH(Rb)

g%g@(ﬁ( S %“3‘"**%03“?%3@ 610@;3% i%ﬁa—gﬁ ak%oC(‘S)

10 n| t3SR®, RIJ(=O)-UQNIRELIGBIH,R? b1 MoW%ﬂ@s%ﬂYhe atom to which they

(C3- C8y cycl oal kyl, (Cl-C8j cycl oal
( caceadpeliedys ene, or @&,@réwycﬁ egroups together with the atom or atoms

h e{qe\%%%ﬂ %&Qﬂ%&t ePrléA é%l fg gl%o?{ydhc or a heterocyclic ring
hetenmising fr6&h-1G8 baiamdneiﬂ(ﬁns ar@l ,-2X00 25324, hdrarbhtohd Qlected from

=0 -,. - OOO2Ra, RaRONC(=0) O, RhOC(=0) N( Ra) - ,
Wg’mﬁg%m—% thio pﬁg%kc(,ﬁ@ﬁzwk\(@o )ﬁﬁ}l%d(é—&d)m,mpsphine

L5 FROMS )ﬁs’o“ﬁ@r%’<a§§‘f%ﬁm§%%§’m R the T

B e T R

. ndffmeraﬂleawlytnlﬂudmgﬁbxy( @-CHdidatityi, (c1 Cg)cycloalk -
C('i %é %Cll oa_ll kyl , Cl- C8) cycl oal kyl (C1- C3) al kyl ene-
het@rodykylgne-heiep hgteracyClety iF uglkdare-, aryhr yi |

et CLE R RS RRE AL GBI Cligene-. opome

20 - GEMB( .0} RE0)® RJCRER:, -O0TRIRIRNCGHIRLOC(=0)N(R?)-,

25

30

e g v NG Forh GO G2 Bob e oS, o' °P

PQURYRZPOHNIRTA LOPBR2 #20E(=S)-, R*C(=S)-, -SSR, R*S(=0)-,
R*S(=0)-, -NNR?, -OPO,R? or if the ring formed from CR*R’ is aryl or
heteroaryl or partially unsaturated then R® can be absent;

each R is independently hydrogen, (C;-Cg)alkyl, (Cs-Cg)cycloalkyl,
(Ci-Cs)eycloalkyl(Cy-Cg)alkylene-, heterocycle, heterocycle (C;-Cg)alkylene-,
aryl, aryl(C;-Cg)alkylene, heteroaryl, or heteroaryl(C;-Cg)alkylene-;

X is -CH,0R®, -CO,R®, -CH,0C(O)R®, -C(O)NR°R’, -CH,SR°,
-C(S)OR?, -CH,0C(S)R® or C(S)NR R’ -CH,N(R*)(RY, or a group having the

formula



1 (zz-" )i wherein each Z' is non-peroxide -0-,
-S(Op-, -C(R8)j-, or -N(R8)-; provided that at | east
W@r®6/A15355 non- peroxi de -0-, -S(O P-, or N(R8)PCT/E82005/027479

R8 is independently hydrogen, (Cl-C8)alkyl, (C1

- C8) al kenyl, 5 (C3-C8)cycl oal kyI

(G -C8)al kyI (C3-C8) cycl oal K1y+z (C3 C8) cycl oal kenyl

(G - C8) al kyl (C3- C8) cycl oal/kenyl , aryl,

aryl (C1- C8) al kyl ene, het ef. ‘arﬂ ™ or

het eroaryl (G - C8) al kyl ene-; Ywherein any of the alkyl
or al kenyl gr oups of R8 are optionally interrupted by
-0-, -S-, or N(Ra)-; Re is cycl opropyl cycl obut yI,

I : _
(i By erpin e ?c%)peh -0 SOOI e N
( @rex@&e)daﬂhkmt)leas(ﬁinB)s ayohaskidg-O-,(- aopspamm"om 0,

amno acid, aryl, aryl (G -C8)alkylene, heteroaryl, or

het er oar gk @ 1%)1@;&&}91&1&13&13&@% w@r@pmﬁroclcmg)ilh@yl
al kenyl, cyc ycl oal
5 PdCehyealhiG-LOROHEN St Gucrslontkensi,
| o
Rg(cbﬁ)al&%@, g%}daﬁn%e?ng Exgﬂ‘%'rhgcl gsalgyf%ﬁé h%é‘rc?aqyl Br
s uieeatrmatrwe@ t-eg)aﬁdy&mbe va}ferei)mﬁm fhye ollip! @oilisingt grogposf R® are
hal g, Ra 8) al k cyano, nitro,
t rqpflpiaaélryciﬁ%frwyt thrpr»I §0|06n%]¥1?‘1 %y, (C3-C8)cycloal kyl ,
(C6-C 12 b| cycl oaI k het er ocycl e or
het er ocyR1 s ci¥l om@pmy Ryalelniyl, cyglopentyh cysleksxylar vl
(G -C8)al kyl ene- het er oaryl ,
10 het er oarRi ﬁi’dl@élal(ﬁyCe)a&y or C@Q@alk%@@ﬁ@)l@d with 1-3

AR NG A T oy R AR kY ) -

gﬁ (=0 §MM§1§ o ha&yﬁ?ﬁ@f hef&@ﬁﬂ@ﬁbs)auaa&(a&d . SSRa,
p-

RbNS(O , NENRa, and - OPO2Ra; wherein
any (G -&Rarainkn f(}gﬂai ANGH PRV KWKyl cycloalkenyl,
(CB- C12) bi cycl ogloky @) é(%’ F’ Y, (C12C8) 3 ’kanoy! |

( GicteBBYalek iy ve heiroangs gpmxﬁ]?e R| SR oRt, |Po mafl IRy is ggionally

15 i ﬁ&%ﬁﬁ@lﬁt&% ape 3B tﬂ@ &?@Soglﬁ OIRat’IEEG %ﬁR;f a? k3y Pr Q)OSrub stituents selected

FHonb AR tonsisBsd bf M6 dOR I-BRL (8, (ful hé&
Ecs C8) Z:g;i/‘lélwba(? kyl | : (Cl- 'C18)al ky A i B
(&

artsifluoramgthyitrinerpaefprad6s %Ew@peléswy KCe-Er)bicyrlagikyl,
2

dEOFOAPTIeF g R BT s g o (Gngivine
Wikicterddigd, héteroag@(C,tCy)atkylete-, -CO,R?, R*C(=0)0-, R*C(=0)-,

20  -OCO.R? R*R°NC(=0)0-, R°OC(=0)N(R?)-, R*R°N-, R*R°NC(=0)-,
R*C(=0)N(R)-, R*R®NC(=0)N(R®)-, R°R°NC(=S)N(R")-, -OPO;R?,
R*OC(=S)-, R*C(=S)-, -SSR, R°S(=0)y-, R*R°NS(0),-, N=NR?, and -OPO,R?;

wherein any (C,-Cg)alkyl, (Cs-Cs)cycloalkyl, (Cs-Ci2)bicycloalkyl,
(C,-Cyg)alkoxy, (C;-Cg)alkanoyl, (C;-Cg)alkylene, or heterocycle, is optionally
25  partially unsaturated,;

R® and R® are each independently hydrogen, (C;-C;g)alkyl, or
(C;-Cys)alkyl substituted with 1-3 (C-Cig)alkoxy, (Cs-Cg)eycloalkyl,
(Cy-Cyg)alkylthio, amino acid, aryl, aryl(C,-C;g)alkylene, heteroaryl, or

10



they are attached, forma pyrrolidino, piperidino,

nmor phol i no, or thionorpholino ring; and R is hydrogen
wo@ropLLs3€6) al kyl; 5 mis 0, 1, 2, 3, 4, 5, 6, FCT/UR2085/027479

i is 1, or 2; each j is independently 1, or 2; and

each p is independently 0, 1, or 2; or a

P nmtmmmchm)hlyyme;@pmmw%memm evitacthe hitrogamtahehich

ermbodi nent of. t i nventi.on haye

GOREY HE et foan I TORG TR B ingy BETPROIER. PP fogapphotino
-BRam -Z HO(}I(I) wherein Z is CR3R4R5 or

NRARL; 15 each Rl is independently hydrogen, hal o,

t?ﬁ?luo?gﬁ%ﬁ%ﬁﬁbg trlg#ﬁ%?dﬁggﬁggy,nkérgbycloaIkyI
5 2?;?2 giy%l)% gf k,;%e éeﬁ QSCXCJ7 %Q‘ g‘ll 1(;’%) &l %yéaa?fls’ln@e'&ﬁdently 1,or

he-"? "heterba

het.enaaadH i @ln&@)eﬁddﬁm ene-or 2; COZRa RaC(=0) O,
Rad(=0 -, -0002Ra, RaRbNC(=0) O, RbOC(=0) N(Ra) -

RaRbN- | = 19 thered®
RaRbNC( mﬁf - @%%BN?:(&Q r\tli(}llére%%la ferOPOBRa RaOC( =S) -

RaQ( =S) - ﬁég% BarleaOhn (T8 & the ilNehlish hak eneral
- OPO2Ra; hb%%h H?s |n3épéﬁgﬁﬁﬁ § hydr%gen hal o, s

( Gbn@Bledgkyl , (C3-C8)cycl oal kyl, heterocycle,
het er ocycl e(Cl C8) al kyl ene-, aryI , aryl(C1

10 -C8) al kyl ene-, heteroaryl, or heteroaryl (C 1
-C8) al kyl ene-; or 25 R a and the atomto which
they are attached is C=0 or C=NR 11 WO
2006/ 015357 PCT/ USZOO?%%

(CR1 R)m~2Z
HO OH
@
wherein
Zis CR’R*R’ or NR'R’;
15 each R! is independently hydrogen, halo, -OR?, -SR?, (C;-Cg)alkyl,

cyano, nitro, trifluoromethyl, trifluoromethoxy, Cs.gcycloalkyl, heterocycle,
heterocycle(C;-Cg)alkylene-, aryl, aryl(C;-Cg)alkylene-, heteroaryl,
heteroaryl(C;-Cg)alkylene-, -CO,R?, R*C(=0)0O-, R*C(=0)-, -OCO;R’,
R*R°NC(=0)O-, RPOC(=0)N(R?)-, R*R°N-, R*R’NC(=0)-, R’C(=O)NR")-,

20  R*RPNC(=O)N(RY)-, R°R"NC(=S)N(R"-, -OPO;R?, R*OC(=S)-, R'C(=S)-,
-SSR?, R*S(=0)-, R*$(=0),-, -N=NR? or -OPO,R";

each R? is independently hydrogen, halo, (Ci-Cg)alkyl,
(Cs-Cg)cycloalkyl, heterocycle, heterocycle(C-Cg)alkylene-, aryl,
aryl(C-Cg)alkylene-, heteroaryl, or heteroaryl(C,-Cg)alkylene-; or

25 R! and R? and the atom to which they are attached is C=0, C=S or
C=NR".

11



R4 and R5 together with the atons to which they are
attached forma saturated or partially unsaturated, or

w@e@a@iizs7 ri ng having 3, 4, 5, 6, 7, 8, 9 or 1BCT/DBI0G5/027479

10

15

20

25

30

atons optionally conprising 1, 2, 3, or 4 heteroatons
sel ected from non- peroxide oxy (-0-), thio (-S-),
suI fi nyl R{ a8k} togetbirf witly the(at@aO)oowhich thegraawtah¢d i a

' he rj. wh i Si 4 R

uliled Prot AT of Hogtal SndRE s o AS. G ar LD gt 10
ea@ﬁg A6mk apmcnﬁﬁp esﬂpﬂhhg 10y B, 0g8 RetefAtds seiaatea fronPM¥n-
(C-C8)al ky itro, trlfluorometh

{ oot @wrﬂax{hxo CBr). T oy SO or amine
(&Ng_i aLkyl (Cl - C8) al kyl ene-
?%lcyc oaIkyI heterocycle or heterocycle

gg e%;%}}ﬁgl ene- r}_’g&)aéx?ill?ygﬁ%ﬁg)ksﬂu?%&%ﬂom 1to 14

6l RaC( —O) OCOQRa RaRONC( =0) O,
R' O =0 N(R') -, RaRbN-, RaRbNC(=O) - RaC( -0 N(Rb) - ,
RaRb a
RaOC(NC(S) %H@Rgi?(achs ﬁwg%ggé% y'?ﬁ/gro e CIPW RAR?, -SR?,
NMs)md?aHO,ontm \Anﬂ%rogreﬁlyfh,stnﬂnﬁtomﬁloaw(ﬁil{(Q)Gbﬁhioalkyl,

t oSG SR RERT TSt (G Py otk Rt IgPE”
atﬁ&&h@@l@(@ dgwlménec aarrpp ane kcpcgamwmhgl ﬁét%xﬁhl c ring

npri si n&E rom1 carbon at ons” and 3, or 4

helteéfrr@%wlé Cs)@ﬂ@lfﬁﬂéd -€PoR RnG(FQ)é}“o&l(HeObx;D(EOER")

Lo R U E LS S T S (SR et S
RRIRSNIY-EDRIRN)-, Mﬁ{bNC(*@?t&ﬁb; le@r%ﬁgltfg)(aWwW(eSﬁno

nitro, trifluoro
(C35 &8)1%§(:=[Q)al -RYIR p@\@&g)oég,\w Balzkapps and i atom to which they
(Qre &3 C({Hél@r@ é)é) AT % Ry R groug? together with the atom or atoms

het er ocycl e(Cl ene
arty WHzth 168y alielaythelwd-can theatres Oaib(ydy,chc ora heterocychc ring

het er oarnylﬁ(ogjé)%al yl ene- s_@fié,z R%e@ 383 ge?c»[ed from
m o o O 1 ggswo@?o ey )g}w@@g&m

RASPEO)2-, 01‘%]8(?:6@)} )mthwmg - OPC2Ra: or |f the ring

formed fromCR4R5 is aryl or heteroaryl or partially
unsat ur aktid hythegeizhatg RORE -SRY ¢@1- cg)alkye agimoRAitios

RS REE L A Yo by Y&Lﬂ ﬁg‘/i (Ercosydrilvlene-,

hqt? ﬁme— hﬁie%@@léch@ce&@&cl LRBR: aryidr Y1
aryl kyl ené, heteroaryl, or heter ‘oar vl (C 1
@yléfﬂlk(]k)@ glene-, heteroaryl heteroaryl(C1 Cg)alkylene-,

-CO,R?, R*C(=0)0-, R*C(=0)-, -OCO,R? R*R"NC(=0)0-, R°OC(=0)N(R?)-,
R?RPN-, R*R°NC(=0)-, R*C(=0)N(R®)-, R’R°NC(=0)NR")-,
R*R°NC(=S)N(R)-, -OPO3;R?, R*0OC(=S)-, R*C(=S)-, -SSR?, R*S(=0)-,
R*S(=0),-, -NNR?, -OPO,R?; or if the ring formed from CR*R’ is aryl or
heteroaryl or partially unsaturated then R’ can be absent;

each R’ is independently hydrogen, (C,-Cg)alkyl, (C3-Cs)cycloalkyl,
(Ci-Cg)cycloalkyl(C;-Cs)alkylene-, heterocycle, heterocycle (Ci-Cg)alkylene-,
aryl, aryl(C;-Cg)alkylene, heteroaryl, or heteroaryl(C;-Cg)alkylene-;

12



12 WD 2006/ 015357 PCT/ US2005/ 027479 X is - CH20Re,
-C02Re, -CH2OC(O)Re, -C(O NReR , -CH)SR -C(S)ORe,
w0 gHBOG3S) Re or C(S)NReRf -CH2N(Re) (R), or a gP@Upszoos/027479
having the formula z1-z1 11,-, '\ 1 (Z2)i Z2  --
Y 5 wherein each Z' is non-peroxide -0-, -S(O) p-,
- C(RB) ] -, Xas -CIUGR) -COAI MAUDRILCED) NRERSLCPSRT

RSB TR TR Ry SRY. o % v he

( ClppeBuial kenyl,  (C3-C8) cycl oal kyl

(Cl-C8)al kyl (C3- C8) cycl oal kyl , (C3- C8) cycl oal kenyl
(C1-C8) al kyl (C3-C8) cycl oal kenyL, aryl,

aryl (Cl1- C8) al kyl ene, heter o/gry or 10

het er oar yl ( C1- C8) al kyl ene- 71 vvhq gl n any of the al kyl

or al kenyl groups of R8 are ti'onally interrupted by
-0-, -S, or N(R-; Re is cyd|l opropyl, cyclobutyl,

cycl opentyl cycl ohexyl ; Rf ils hydrogen, (C1-C8) al kyl ,
or (C- C8)a| Kyl substituted with 1-3 (Cl1-C8)al koxy,
5( C3- C8) cywhaseilepth Z( ShoGHeaixidd -Ohj S(ORAIHIRAG] of MRV}

hetpié%ééﬁht% Ao e RO PEAGAe o r I Qhay SR Ve

| kyl | k | | oal kenyl ,

ﬁet gr ocf/l angﬁ‘iéawpé{ s %&Yéﬁ)ﬁ%ﬁi%@%)@ﬁ@ dC11€s)allrenyl,

R3, b b
(Cﬁgﬁ)gﬁél?ﬁﬁﬂ E@x C?)afk@f(b?@ gyloalﬁ&'lafé %Lg\?ﬂ% 7K ﬁ&f‘r on

sel(@cﬁe)alkﬂ(ﬂmﬁsbdyelogﬂmuyi mtyharsét@lr@)ajkylblad heterdaRd, or

no, nitro, tr| | uor onet hy|
D1 e 4P L S ST ST e
(Oapﬁfarﬁllbu@tyﬁwaa kyLo-, -Bebergys. e or
het er ocycl e( C1- C8) al kyl ene-, aryl, aryloxy, aryl

(01~ ) alseyd ggorop 1ot ISR cyggnentyl, cyclohcd:

het er oar yl (Cl yI"ene-

S5 s g ol %Fﬁ%&@%@t@@m%

RaRE1 meltsm«emcx)cyemmsml e@amgmb&mmg aagp
and -
quq#%g%kﬁ%f? E*Bt)"%ﬂakxh Of%@e%ﬁf@y@#)e%w@ﬁ, and

(C6 C12) bi cycl oal kyl , (Cl-C8) al kox (C -C8) al kanoyl ,
( C1- C8) a™gfeamany @;r/thﬁ ékkéf @W@Ylecyql@ﬁ@&tqygwallqeyyl

heterocycle, aryl, or heteroaryl, groups of R', R% R?, R®, R” and R® is optionally
substituted on carbon with one or more (e.g. 1, 2, 3, or 4) substituents selected
from the group consisting of halo, -OR?, -SR?, (C,-Cy)alkyl, cyano, nitro,

20  trifluoromethyl, trifluoromethoxy, (Cs-Cs)cycloalkyl, (Cs-Cin)bicycloalkyl,
heterocycle or heterocycle(C;-Cs)alkylene-, aryl, aryloxy, aryl (C1-Cs)alkylene-
heteroaryl, heteroaryl(C,-Cg)alkylene-, -CO,R?, R*C(=0)O-, R*C(=0)-,
-OCOR?, R*R"NC(=0)O-, R°OC(=0)N(R?)-, R’R°N-, R'R*NC(=0)-,
R*C(=0)N(R")-, R"R"NC(=0)N(R")-, R'R°NC(=S)N(R?)-, -OPO:R?,

25  R'OC(=S)-, R°C(=S)-, -SSR?, R*S(=0),-, RaRbNS(O)p-, N=NR?, and -OPO,R?%

2

wherein any (C;-Cg)alkyl, (C3-Cg)cycloalkyl, (Cs-C; 2)bicycloalkyl,
(Cy-Cg)alkoxy, (C1-Cg)alkanoyl, (C;-Cy)alkylene, or heterocycle, is optionally
partially unsaturated;

13



partially unsaturated; 13 WO 2006/ 015357
PCT/ US2005/ 027479 R and Rb are each i ndependently

whg@sogss] (CLl- C8)al kyl, or (Cl-C8)al kyl substPCTUSZN05/027479

10

15

25

30

with 1-3 (Cl-C8)al koxy, (C3-C8)cycloalkyl,
(C-C8)al kylthio, amno acid, aryl,

aryl (Cl Rahad R?/h@rbaeh iﬂlﬁép%lh@a{tw hyd@crgenh(@ arakyl 6C 1
- C8) al kyl ene; ether. wth the nitrogen

to( x)ﬁkylwgbstgurgg éVlTéltlt-:é&(ﬁ]e@g)a xin(§obpiosiontivho,
D ek ('ﬁ%lﬂ thDJnE’in(? &blfi gi (Eﬂ %8 B hBQ ek f1ds; and

gen’ or s 0, 1, 3, 4,
5 héieroZI;yl((ih ®)alkylese; br RbandR®, E@eﬂhe; with tlne’nde‘pgémjtemhlgh they

d each p.is |nde endent
or 5 aﬁﬁéweﬁaggaﬁnyaqo iging BB Sahlingh g igthorphgind ring;
|n t|on provi des a conpound of fornula I for use in
ical therapy, preferably for use in treating

! an amTa |c93rh}%#hg%%§hb%'}g¥( mral i an tissue from

i nfl ammati on “su anmat ory response, e.g.,

resulting fro I e trau
i schem a?’f‘é&eﬂ%é’ é’ng %F’u‘ﬁ? R \%é?’l eaCthﬁwmdelP denTtlyl or
cogp@wégcmglgﬁldé@m@ﬂt@d 1f@2;t he manufacture of a

medi canent for the treatment of an i nfl ammat ory

reSponseogéﬂﬁhérﬁla@etﬁﬁhllﬂﬂ&%tﬁlﬁb sﬂ@ﬂf_éféo'fon or synptomin
manmal , such as a human, which is associated with

i nf ammair,on,, feﬁhﬁ% bi3vaRs b e&nﬁéﬁa df’?ﬁx‘n’r@&‘? fdrRiGe HSBedEal2

conmbi nation o compou
phtspipgdbrefetehln &e usai thiatiog mflamnpatisher @mtyctmunzenmelﬁhn
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Bl SR IRDEIEDER SU S B AR BHO LG, S Soni e from
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amount” of t he compoun Forrula (1)
p hef feamelatlifeathe ynanafac‘e:pet ety medigdment If@rtég treatnwnt of an

nation wt t
i TRlaREY e e R PR i vt RS HBPIcT:
W ffan@nal Yeeeh by/a BEmph eaidod agwtrfeasait fbEnndtiohbi t or .
Preferably, the conposition is presented as a unit

dosage f %mnv%ﬁﬁlbﬁ alg@ﬁichmes thB@sd SVLEI AR tﬂ@,a a
t herapeutic net hod preventing or treatin

patdfmpqlglds atithd ppeoiVt ptmphnd@yetme amhibifors tovprefasbly §m§h as
r e @g}g{%#gcv&greaﬁe&lp t@@atmé%étto %fspo'%%eA mae %?(%Sﬂynlgukocytes
The invention also provides a pharmaceutical composition comprising
an effective amount of the compound of Formula (I), or a pharmaceutically
acceptable salt thereof, in combination with a pharmaceutically acceptable
diluent or carrier, and optionally, in combination with a Type IV
phosphodiesterase (PDE) inhibitor. Preferably, the composition is presented as a

unit dosage form.

Additionally, the invention provides a therapeutic method for
preventing or treating a pathological condition or symptom in a mammal, such as
a human, wherein the activity of A, adenosine receptors is implicated and
agonism of said receptors is desired, comprising administering to a mammal in

need of such therapy, an effective amount of a compound of formula I, or a
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0
S U(S:tré t?ée I\fﬁﬁ%hﬂlﬁlk@%ﬂg A a%@ﬁb%\i;\i}% rQé’eg do%%géﬂl?tecfafé §¥ov1c§eh
amd'glkncﬁt/e therap$ fmn’trdahﬁeﬂtrcea(htmmﬁ suoh akithe inﬁéﬂhﬁ’ratlsm caused by
weapan such_as ant hrax, n#ﬁar em a, _Escherichi
cotepsis ?fP Gl G TR 57 @"%Wé‘é% iR Welh aniigtics
prlﬁ‘ﬂ'léjt?&atméﬂlo'fﬁﬁﬁﬂeﬁgnﬁlﬂ%&e% ¥nsd Qlchlak %ﬁ&%{'%l(ﬁgm £t hal
bacterial, fungal viral | n ections such as
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tion .of eria
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The present invention provides a therapeutic net
f o anfbesteringaget. SnagHEmgalncoatyes antiviral peent ok eonJunctlon
%ﬁﬁ"@%ﬂ\/? % ah&%gln%lrg&%to%ﬁ%&ﬁstg ombi nation wth a

i seas se include bacteria in

conbi nat i gge Weééﬁt 1@@%1&1{ ol RRs a 'ﬂ{é?#:'égﬂ)l(@ %HH f&ocfeatm

limted to bacteria that” cause ant arem a,
pl lagiugcall djsemseditlsd gpeevoka thflantratax. cithbrsdonenalin dmdbmataaon

O TR U
i rhfnhbli%ﬂéﬁ iR ifRkt oMitte@to Wc?éi‘i‘ﬁ%at%ﬁ%e aﬁﬂﬁré‘ﬁ tularemia,
t her apy. "Al'so included are yeast and fungal

i riflagvei lome disiease and apthrivo dilsaintiudgdarstvirusesamtliding hyfatot
AGRMe to those that cause RSV, severe acute respiratory syndrome (SARS),

influenza and Ebola with or without anti-viral therapy. Also included are yeast

and fungal infections with or without anti-yeast or anti-fungal agents.

The antibacterial agent, antifungal agent or antiviral agent can be co-
administered (e.g., simultaneously) with the A,a adenosine receptor agonist or
they can be can be administered either simultaneously or as a mixture or they

can be administered subsequently. The subsequent administration of the Aja
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The anti bacterial agent, antifungal agent or antiviral
agent can be co- 30 adm nistered (e.g.,
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10 semfmy@us andriaflemmatars Aisaglenso hﬁfr@%ll %H’halaﬁonal anthrax,

ﬁ“l ngt l er%h?eﬁ Xlglg f humans, including

e C)na ul arem a, escherichia and

pI ague. <3R! 1nﬂ£ifn|n§1'69§a&ﬁéc‘f ofhf 20t aginiA2hReagONI St S

has been ocunmented in vivo, in experinental nodels
of doemiengidtii g;vopmraxpcmmtntsl rapdtls @%mmmgltlss Pperitpaitis and

I
T e

15 Se BSthhoA PEbLIER I Scusdi@eKunikOBebiie afd fypaiatibck| ewdditrgleventh
cause of "death in the United States, are |ncrea3|n in

f r badisgcyuseof deathin thedinited Stajes, Aileeeasingindrequenpy. Current

900,.00 0
o RHlCERRER By 2RRDT b R Kt SRR el s
esGrimheghtigt)o@ur iintht dhnitty StasdsenndalF50ih ﬁueslntrmtedrmede
the nortality rate, as assessed i.n recent 20 Ecil inic

t r prtglity; rgteég BPOXE Hﬁh%m?f% Hlag MQUATLE raley 98 BSSCRRGE & {PCT %
O Of @Eél%qglﬁ idh p}%)m{lhﬁ%ﬁ E?‘% Wﬁﬂg g[glr&(}hﬁﬁte% $EOSEE patiBRS @1e
r oxi mat el

cases ~ annual I y wth
an ﬁaht ﬂhelln uhdmlymgmmaaé i $bockalbeelops in@pprogdately @00,000 cases

deat hs ps unts .for a

or PRI e Agion o rapi L oLt PP Ef ey Sepsis
NOW AWuHR I ARRIiRateAlsesl 1 0 Bﬁhorﬁéﬂiﬁhﬁllﬁ pstidhttRbaré @flpenditures. It
patients in non-coronary i ntensive care units,

S e sty wsiebh@pm@mte@ ﬁl@’f‘rﬁhomélt@fze@l patigats IBQSBT@TOMTY
Sy publ . r
25 PR o WA B PERI o BBt AP Sepsis syndrome
is a public health problem of major importance. AzaAR agonists are anticipated
to have use as a new and unique adjunctive therapeutic approach to reduce
morbidity and mortality. It is believed that this treatment will improve the

outcome in systemic anthrax, tularemia, escherichia and plague.

30 The agonists of A, adenosine receptors of the invention can inhibit
neutrophil, macrophage and T cell activation and thereby reduce inflammation

caused by bacterial and viral infections. The compounds, in conjunction with
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or . ot her acterial _or viral Jinfections
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a conpound of fornul a for The manufacture
rreblaod:emmtwm@ pr the ditgatimregt ﬂnfdoammmanmnadamsbds blyumdire The
bai;cﬁtpgeﬁ)rcgu%ggé%%giﬁjvznﬁ?rﬂ.%{ﬁ alst?[lilge g%ﬁérgt o F o trefaﬂgg systemic
| MtedXifiition eherdiS thebaeibHAl or Qiral :{g,%ﬁisrlﬁﬂée 1ﬁﬂarhﬁ1€@<§ﬂ &fher
system c intoxification wherein the bacterial or

vi dizgetlige At 8 resull obtrpatmentras MG a8 anfibioticr peiétifa agant.as

aresult f treatnment, th an t|b|ot|c or
0 antiviral a%msa%ersél&qsgcquge b ysEae m%@&cﬁeaeg%@

bybl%&’sfn‘é@ﬁ' |{Bini gﬁ&ﬁﬂﬂgoaac@hatop Girudek 0?ﬁ§ §rE@8h B¥hich can

t oxi n- producCi ng bacteria or Vviruses. I nfection,
whinghifesaas inflamirfagien, cas be nausadrhmhedm,cteua for bnfumaams@dnby

the bacteria or virus ath ec, fro the
L r St FerePe sPameneheeph o g drabroihte dheasbi e
d URedtBentlwiBRiiiatteMAlld? apiNitdd agdnd. | é)si@ lca®Bé h1¥d bdviewed as
agents. Sepsis can be al so be viewe
25 the body’s response to an infection. The infection can be caused by micro-
organisms or "germs" (usually bacteria) invade the body, can be limited to a
particular body region (e.g., a tooth abscess) or can be widespread in the

bloodstream (often referred to as "septicemia” or "blood poisoning'")

The systemic intoxification or inflammatory shock is often referred to
30 as Septic shock; Bacteremic shock; Endotoxic shock; Septicemic shock; or

Warm shock.
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oS LRI oW {fod preRERe ffor Wb (35) BloBln OTRAEN AAAE
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function. ;These toxi can 1 so produce a.vigorou
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o oS oE 0 s rRHE ook IS} PR BBRNAP KPS,
AZAlipd@nosi ne receptor, optionally with a PDE-IV

i nhibitor, such as, 15 rolipram The present

i nvent i onThe preseid snvsohipopnodislen oempends ael wethpheofitheisase

f tecting the presence of nd assessi ng the
R e e R R
S Uedhodss i a RabiAal0sucl Q88 Slrhian aP HoMbsticRARAAT 2RIMablyNBe
conmpounds of the invention are used as pharmacol ogi cal

stepBPeuRdsl dhenigverjiontase pwd 9p pharmaselogisalsrgss-iadecing aegents
: . . . . of i
PSRN 5Pk 1 58RL DAL S i D5 o
S pad iafsessnopnphHeorosarg brtédyelisehdey EMtel specifis edmipouads of the
st.ress-i ndyci ng agents are potent and selective at A2A
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t RakndshieYe@pfort, 3t HleYiiso!sB8% SE:MYY so that they are rapidly cleared by
the body following the imaging process.

Thus, the present invention provides a method for detecting the
presence and severity of coronary artery stenoses in a mammal, such as a human -
subject, comprising (1) administering an amount of one or more compounds of
the general formula (I) and (2) performing a technique on said mammal to

detect and/or determine the severity of said coronary artery stenoses.

The invention provides a compound of formula (I) for use in medical
diagnostic procedures, preferably for use in detecting the presence of, and

assessing the severity of, coronary artery stenoses in a human subject. The
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15 acceptabl e salt ther eof, in conbl nation with a
phar maceutical |l y accept abI e diluent or carrier.

Preferably, the compesbticeptibSohesaniad as a unit
dosage form and can be adapted for parenteral, e.g.,

i ntraven rd ms%ﬁl iB8kstrafidn BF thebud2gss bf Rdtioardbfaf,, fa@&usts by
Fi gures Figure is an illustration of the duratiaon of
achbmnitorfg tﬁékdaglmn afittdodlypresyuisiin eat n@ertad@mlé@%}m &n of

bl ood pres e t ft d
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20 Gur at | onFre & ol e obgs Arition B SR PR
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mnits at 1 on
compounds of the present invention orally compared with other Asa agonists.

Detailed Description of the Invention

25 The following definitions are used, unless otherwise described. Halo is
fluoro, chloro, bromo, or iodo. Alkyl, alkoxy, aralkyl, alkylaryl, etc. denote both
straight and branched alkyl groups; but reference to an individual radical such as
“propyl” embraces only the straight chain radical, a branched chain isomer such
as “isopropyl” being specifically referred to. Aryl includes a phenyl radical or

30  an ortho-fused bicyclic carbocyclic radical having about nine to ten ring atoms in

which at least one ring is aromatic. Heteroaryl encompasses a radical attached
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o % SRR SRR ML 308 16
t haythematobss, touitgll@stldrosis linf@drtiigy from endometriosis, type I diabetes
mellitus including the destruction of pancreatic islets leading to diabetes and the
inflammatory consequences of diabetes, including leg ulcers, Crohn’s disease,
ulcerative colitis, inflammatory bowel disease, osteoporosis and rheumatoid
arthritis;
(b) allergic diseases such as asthma, hay fever, rhinitis, poison

ivy, vernal conjunctivitis and other eosinophil-mediated conditions;
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inflammatory aortic aneurysm, vasculitis, stroke, spinal cord injury, congestive
heart failure, hemorrhagic shock, ischemia/reperfusion injury, vasospasm

25  following subarachnoid hemorrhage, vasospasm following cerebrovascular
accident, pleuritis, pericarditis, and the cardiovascular complications of diabetes;
(i) dialysis, including pericarditis, due to peritoneal dialysis;
(j) gout; and
(k) chemical or thermal trauma due to burns, acid, alkali and the
30 like.
Of particular interest and efficacy is the use of the present compounds

to limit inflammatory responses where the ischemia/reperfusion injury is caused
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25  1-methylhexyloxy, heptyloxy and the like.

As used herein, the term “cycloalkyl” can be bicycloalkyl (norbornyl,
2.2.2-bicyclooctyl, etc.) and tricycloalkyl (adamantyl, etc.), optionally including
12N, O or S. Cycloalkyl also encompasses (cycloalkyl)alkyl. Thus, (Cs-
Cs)cycloalkyl can be cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the

30  like. Specifically, (Cs-C)2)bicycloalkyl includes norbornyl, 2.2.2-bicyclooctyl
and the like.



ranges, are for illustration only; they do not exclude
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waledoc0exdsT anges for the radicals and substit ueP€BUS2005/027479

Specifically, (Cl-C8)al kyl can be nethyl, ethyl,

propyl, isopropyl, butyl, I so-butyl, sec-butyl,
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51 propenyl 2- propenyl, 1-butenyl, 2-butenyl,
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g e TG N TR

20 t e8 By drBY SRy (IShydrORyRktM! 6-n5ar3x PRy, S XETRLNY !

As used herein, the term “(C;-Cg)alkylthio” can be methylthio,
ethylthio, propylthio, isopropylthio, butylthio, isobutylthio, pentylthio,
hexylthio, and the like.

As used herein, the term “ aryl includes phenyl, indenyl, indanyl,

25 naphthyl, and the like. In addition, aryl includes ortho-fused bicyclic carbocyclic
radicals having about nine to ten ring atoms in which at least one ring is
aromatic. The term “aryl” can include radicals of an ortho-fused bicyclic
heterocycle of about eight to ten ring atoms derived therefrom, particularly a
benz-derivative or one derived by fusing a propylene, trimethylene, or

30  tetramethylene diradical thereto.
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1- hydroxyet hyl, 2-hydroxyethyl, 1-hydroxypropyl,
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the ring can have one or two doubl e bonds and may be
aromatic. Non-limting exanples of X rings include:

WORMN6MBIEIISN-N 20 R80 RB-N N R8BS NN 8 /1 R 8, NMUS20NE/027479
NR,N RB\ NL HNO/-NNO R8/ RBNOL RB NL NO
N-N N=N R8 N RBOL R8_NN , 24 WO 2006/ 015357

PCT/ US2005/ %gz 9 NEN N N-Nfgg%N, RB N R8 \N~NN N H
NON ~N O.N F&N, R8 R8 -- -~ (N O N 88N NI8 4 N
R N R8 RBNNHENRS R8 R& Ny 7.0 RE RONSE r
NN5NJc NN -~N NN 10, H
N=N [r\\l O-N
8 N 8 AN
R RN R® \)W‘"
N~N
O—-N 7 O-N
8 \
R8/<\ N R /<N)W‘" R8/<\ e,
N H N
O. Z >N
N s ~ N_s — 8
—R —++—R
O O
N 7S 8 ~ N s
~ Z SV
5 N) KN N
AN O
Z \| N °N 8 S/ >N
__H_RB — 4R _ R8
Ny N \N/' E\T
and the like.

The term “heterocycle” generally represents a non aromatic
heterocyclic group, having from 3 to about 10 ring atoms, which can be saturated
10 or partially unsaturated, containing at least one heteroatom (e.g., 1, 2, or 3)
selected from the group consisting of oxygen, nitrogen, and sulfur. Specific,
“heterocycle” groups include monocyclic, bicyclic, or tricyclic groups
containing one or more heteroatoms selected from the group consisting of
oxygen, nitrogen, and sulfur. A “heterocycle” group also can include one or
15  more oxo groups (=0O) attached to a ring atom. Non-limiting examples of
heterocycle groups include 1,3-dioxolane, 1,4-dioxane, 1,4-dithiane, 2H-pyran,
2-pyrazoline, 4H-pyran, chromanyl, imidazolidinyl, imidazolinyl, indolinyl,
isochromanyl, isoindolinyi, morpholine, piperazinyl, piperidine, piperidyl,
pyrazolidine, pyrazolidinyl, pyrazolinyl, pyrrolidine, pyrroline, quinuelidine,
20  thiomorpholine, and the like.
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generally represents a non aromatic heterocyclic
w@e@xp1s3savi ng from 3 to about 10 ring atons, MI/TR2008027479
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for Rl i anbiter gaeific vad fohR! B hydfddd@HOH, VROMEORE -NHs,.

15

20 Another specific value for R' is hydrogen, -OH, -F, or ~-NH,.
A more specific value for R' is hydrogen or -OH.

A specific value for R? is hydrogen, halo, or (Ci-Cyg)alkyl, cyclopropyl,
cyclohexyl or benzyl.

Another specific value for R? is hydrogen, -F, methyl, ethyl or propyl.
25 Another specific value for R? is hydro gen or methyl.
A more specific value for R? is hydrogen.

A specific value for R', R* and the carbon atom to which they are
attached is carbonyl (C=0).
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-NH2, -NHWMe, -NMe2 or -NHAc. Another specific val ue
for RL is hydrogen, -OH, -F, -Owve, -0Ac, -NH2, -NHW,

WO biMeA13367 - NHAc. Anot her specific val ue for RIPCBHUS2005/027479
hydrogen, -OH, -F, -Owe, or -NH2. 20 Another specific
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Another specific value for R® is (Ci-Cy)alkyl, chloro, fluoro, phenyl,
-OR?, -CH,0R?, -CO,R?, -CH,CO,R?, -OCO,R?, -CH,0CO,R?, -C(=0)R?,
-CH,C(=O)R?, -OC(=0O)R? -CH,0C(=0)R? -NR*R®, -CH,NR’R?,
20 -C(=0)NR'R®, -CH,C(=0)NR"R®, -OC(=0)NR*R®, or -CH,O0C(=O)NR’R".

Another specific value for R® is OH, OMe, methyl, ethyl, propyl,
isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, -CH,OH, phenyl, -OAc,
-CH,0Ac, -CO,H, -CO,Me, -CO;Et, -CO,i-Pr, -CO»i-Bu, -CO,t-Bu, -OCO,Me,
-OCO,Et, -C(=0)CHjs, -CONH,, -CONHMe, -CONMe,, -CONMeEt, -NH,,

25  -NHMe, -NMe,, -NHE, -N(Et),, or ~-CH,N(CH3),.

Another specific value for R% is OH, OMe, methyl, ethyl, propyl,
isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, -CH,OH, phenyl, -OAc,
-CH,0Ac, -CO,Me, -CO;Et, ~CO,i-Pr, -CO4i-Bu, -CO,t-Bu, -OCO,Me,
-OCO,Et, -CONMe,, -CONMeEt.
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-OR, -CH20Ra, -C02Ra, -CH2CQ2Ra, -OCO2R , -CH2OCOZ2Ra,
-C(=O Ra, -CH2C(=O)Ra, -0C(=0) Ra, -CH20C(=0) Ra,

WO DNRaIg357 CH2NRaRb, 20 - C(=0) NRaRb, - CH2C( =0 NRaRDS2005/027479
- OC(=0) NRaRb, or -CH20C(=0) NRaRb. Another specific
value for R6 is OH Owe, nethyl, ethyl, propyl,

i sopr OpylA Smctﬁ@tfwmbeseﬁﬂlﬁrmvws Subﬁﬁbmiyom the érrmgb:umyilnteger
%Zg—}’:t abon OAC -CH2OAc, -C2H, -CO2Me, - CQREt,
i -Bu, -CD2t- Bu, - OCO2Me, OCOZEt

2g( NHME; S-Hﬁﬁcfgg Val%lfé%%@f)ﬁ% W%‘chﬁcﬁgd( @mylz isopropyl, n-

ANpit P%e@%?] fdoButyBlidend rpﬁ@uﬂ or (zyOVe, nethyl,
ethyl, propyl, iSopropy but yl, sec but yl,

s 00 g A RO 0 s R

O‘ii@gEsec-bL@ﬂ\llmauty} EoNMkt, phéhgl WEHLE0PH/ 015357
PCT/ US2005/ 027479 A specific nunber of R6 groups

subst i t utAedthen spdaificA ahiefor Rslsaﬁdtdgteﬁqaéthylf BIBM, imi 1
about 4. A sFemflc valye for Ra is hy

et Wpropysl.s B SesBybba§Abut,- oryer-putyl @%Rgmmdrogen or
ty¥ tert-butyl, phenyl or benzyl. 5 A specific
va ue'tfor Rois hydrogen met hyl, ethyl, propyl,

|sopropy 4,50 ert but

10 phenyl {ehr?lis f CfPr %%dl%ltgg%ﬁ‘flyu‘%ﬂf%’?nﬁﬁogeg
hydhiw&hby dremwhed Gﬁ)ﬁﬂb py@dsmnué pipdriRiOR, @tpholio Patt Y1
sec butyl, |sobutyl or tert-butyl and Ro 1s hydrogen

ort IQ%QIHW inopmnganot her specific value for Ra and Rb
together with the nltrogento VYj']IChthey are
at t ached Anﬁﬁwemraecxfwwabieu foii RoanddR gegéthiemwith themishagien mo

h f | f
i) RTEE AR i %Sy‘i’iAqE‘fl%‘g@OFP B, e gt e
tt hed,, f di
iy
ol YT LGyt an R orgi ) (LU MRS s,
di ﬁé@t@m@aﬁgﬂlf@)aﬂ yshal kyl ene. Anot her specific val ue

for R7 is hydrogen, nethyl, ethyl, 3-pentyl,
Another specific value for R” is hydrogen methyl, ethyl 3-pentyl,

phenylCH,CH,-, (phenyl);CHCH,-, pyridylCH,-, benzyl, or

O

20 Et
Another specific value for R’ is hydrogen, 3-pentyl, pyridylmethyl, or
benzyl.

A specific value for -N(R"), is amino, methylamino, dimethylamino,
ethylamino, diethylamino, pentylamino, diphenylethylamino, benzylamino, or
H

25\ 4 (pyridylmethylamino).
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phenyl CH2CH2-, (phenyl)2CHCH2-, pyridyl CH2-, benzyl,
or 20 c. Another specific value for R7 is hydrogen,

w@2we13s57 pyridyl nethyl, or benzyl. A specifPCT/V81008027479

5

10

15

for -N(R7)2 is am no, nethylam no, dinethylam no,

et hyl am no, diethyl am no, pentyl am no,

di phenyl et hyl am no, benzylam no, or H IﬂZC N~ N 25
(pyridyl met hyl am no). 28 WO 2006/ 015857

PCT/ US2005/ 027479 H H2C' N A specifi

pyri dyl methyl amino G oup is A nore spe&kic val ue for
R7 is H Another specific value for NQNR7)® is am no
(NH2) , 3-pelifeiicanridgimethylamaa/brouny a i ,

pyridyl mef el 130, Oor a group having the
5 formul a: H@%@F%@%ﬁ%%ﬁg value for -N(R7)2 is

am no, di I ' nt yl am r .
benzyl am’ﬁ% S‘?T%:E%A \24&%%’? Néﬁs)éfsyuaénlpg ?ﬁﬁ%ﬁ)pfnﬁyéammo,
andiphenié&thfases; phiidylurtiytanhiab, bénklam{#d26Re gronp bR 8g the
-&%%ﬁ@Re, -C(O NReR , or -CH2N(Re) (Rf). Anot her
spé i€ value for X is -CH2ORe or -C(O) NReRf.

Anot her specific value for Xis N =N/ON-NON
R8'J~ Ra, N, R8 --\~ Ra N, N

HN—
/

Another specific value for -N(R"), is amino, diphenylethylamino,

pentylamino or benzylamino.
A more specific value for N(R7)2 is amino.

A specific value for X is -CH,OR®, -CO,R®, -CH,OC(O)R®,
-C(O)NRR’, or -CH,N(R®)(RH.
Another specific value for X is -CH,0R® or -C(O)NR°R’,
Another specific value for X is
N-N /=N O- O-N
re— Mo RN e, RE—4 D, RBJ\)M

N 3 N 3 N )
H

N-N N=N N~-N N
R8/< »"‘««, R8N, /)"w\ R8/< )‘«M, R8/</\»"w\

O N ’ S O ’

;‘I*O N-O

/
RBMN , and R8/<N/)Wv\ .

Another specific value for X is

N-N O-N o
R® /40)""\« R® /<\N»\"’\'\ RB/QN/)\%\ ,
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N-NN=N NN N 15 R8 R8-N N R8s R8 o CY,NO NO R8 /
, and Ra--/\/ N Al Another specific value for X is

WO 20d6Mis357 / O-N N0 Ra~\0 ., Ra - \ X N R8 N PCT/ES200§027479

2006/ 015357 PCT/ US2005/ 027479 NaN N NN Rs_N Rs_N, N ,
and R8 N H c Another specific value for Xis ON NN
N-N R8 4 N R8NNN and Ra- HA specﬂ\f—ﬂ\c vaI5ue for
R8 is rrethy t h i's |sor m_
CH=CH2, o2& m%“ﬁyl - wﬁ'étH? 5)

cycl opropyl, cycl opr openyl cycl opr opyl thyI c

cycl opr openyl net hy é@éyd obutyl cycl obut enyl

- ( CH2) Y( Migfher gpect g3, - (CH2) nCQ( CH2) nH,
where Y is 0, S NCH2)n. Another specific value for
R8 is (Cl-C3)alkylN, CH2OH, S‘Jy opropyl, heN

| obut yl , R®yT | w8 (&5id2) RECEDCH3 . |
E:%/CCI—Ig)g. )?iOH ﬁéﬁ&)z%l ogen.y "A nore spec%val ue
for R8 is nethyl, ethyl, propyl, 2-propenyl,
cycl 0)p ro W%B_Bﬁi\écs}aﬁﬁ%b’ RS 1s%f§thﬁpétﬂﬁy H@%P%ﬂr 1sok)/:ro|pergyl,f or

nore s

5 RCGHEs Gt ﬁﬂz()HepiW)lYl GH@-ICHfﬁ(E}}bzy LCH#CHp@Hg fcyclopmbyle for

10

15

20

forycif’é’r }(%:éng é’P’g%P‘gByllrme%%}ﬁsﬁ’ggﬁp¥qp@nwg}eggl C&Sl%klé yfsval ue

Cy eyddHietlyl, -ACBPECCHL)GHY-EHS), EQOAR,, J(@HQ%éb@eﬁgnH%here Y
(Cl-C8)al k Anot her specific value for

hy 8@ Cébhh ethyl, or propyl . Amother SpeCIfIC
val ue for 'S hydrogen or methyl. 20 Anot her

speci fi cAnathgesﬁe@rﬁoefaluesfohyarsqg:em:galkyl CH,OH, cyclopropyl,

cyclobutyl, cyclopropylmethyl, -(CH,),CO,CHs, -(CHs),.;0H, -(CH,),halogen.

A more specific value for R® is methyl, ethyl, propyl, 2-propenyl,
cyclopropyl, cyclobutyl, cyclopropylmethyl, -(CH,)>CO,CHj, -(CHy),50H

A more specific value for R® is methyl, ethyl, cyclopropyl.
A specific value for R® is cyclopropyl, or cyclobutyl.

A specific value for R is cyclopropyl.

A specific value for R® is cyclobutyl.

A specific value for R is hydrogen, or (C,-Cg)alkyl.
Another specific value for R is hydro gen, methyl, ethyl, or propyl.
Another specific value for RYis hydro gen, or methyl.
Another specific value for R is hydrogen.

A specific value foriis 1.

Another specific value foriis 2.

A specific value forjis 1.

Another specific value forj is 2.
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A specific value for i is 1. Another specific value
for i is 2. A specific value for j is 1. Another
wa@pweioiizs7 val ue for | is 2. 30 WD 2006/ 015357 PCT/US2005/027479

PCT/ US2005/ 027479 A specific value formis 0, 1, or

2. Anore specific value for inis 0, or 1. Specific
exanpl es dofperifivgalicdopmiisdngoR4d, R5 and the atomto
which they are connected include: ~(R6)g R6)q (R6)(
(R6)q - -A0mloré sphkiRd value forda R0, ot 5 R R / (R6) q / N(
Rsdg (R6)g / N( Rdg (Ra6 )q (R6)q (Rd 6 )q (Rd6 )a
-N - IN- BpRifi} exampl¥ &F ring8 B6mpikihk R* VIR the htond toaRidh
to 14 and Rd is hydrogen, provided that when gis zero
t hEsy REP congegied ingliderogen. 10 More specific exanpl es of
rings conprisi ng R4, R5 and the atomto which they

ar e connecte(H cl ude ~R&), 71--/N—F{626)qN N- R6 RQEg

RsRi; N

Rv A sp eC|f| c value for the ring conprising -C(R3) RARS
is 2- met hyl (%ﬁycl ohexane , 2-di met hyI cycl ohexane,

2- pheny exane, | cycl /(RB)
2, 2- thy cygl oh Rdert ty cycl 0 ne, N RY

3. et R)\= ’
6

R Y

R3 RB — s

where q is from 1 to 14 and R is hydrogen, provided that when q is zero then R

is not hydrogen.

10 More specific examples of rings comprising R*, R and the atom to

which they are connected include:

R6 RG
R3
N-R°
FOROR- SN
R® R® R® R®

—N R® —RS { N-R® —N  N-R®
s R3 b4 ;\:/ b \::_/ 1

A VR A N-R® N N-R®

3\ — ’ 3\ — , and — .

15 R R \—/

A specific value for the ring comprising ~C(R*)R*R? is 2-methyl
cyclohexane, 2,2-dimethylcyclohexane, 2-phenylcyclohexane,
2-ethylcyclohexane, 2,2-diethylcyclohexane, 2-tert-butyl cyclohexane, 3-methyl

cyclohexane, 3,3-dimethylcyclohexane, 4-methyl cyclohexane,
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cycl ohexane, 3, 3-di net hyl cycl ohexane, 4-nethyl
cycl ohexane, 31 WO 2006/ 015357 PCT/ US2005/ 027479

wd2@blyd3sycl ohexane, 4-phenyl cycl ohexane, 4-tePCT/UB0YD27479

cycl ohexane, 4-carboxynethyl cycl ohexane,
4- car boxyet hyl cycl ohexane, 3, 3,5, 5-tetranethyl
cy étedivdsominhiex ned4d-phemst lsy¢loaxeha detattdnigy] cyclohexane,

4- gycl.ohexanecar boxyi ¢ aci d, - cycl . ohexan rhoxyi c

e SRR AASE R RSPl e e ety
s pegdlbtickandDurditethyl Bclépehene By diShdrBnecekoR)R4ER, | S
4-pi peridine, _4-piperidene-I|-carboxylic acid,

4- froyelphenapecarbaxyraasid estess.a damatyleyialkartost-cyclohexane.
4-pi peridine-|-carboxylic acid ethyl ester,

54- pi peri di spscificoatisdiaythe cingcothppsingy C(ROBIRY is 4-piperidine,
4-pi peridi ne-| scarboxylic .acid tert-butyl ester, 1
R e R e A T
esUgiperiliirel PeirbobyliR-adidcathifa@¥iét 14Cpip&ri din& Y ¥tbok Piesd ®propyl
1- pi peri di ne-4-carboxylic acid propyl ester,

1- pitpFef-pincniding- lceasbxpilicacildpi-butyd estet htpjperiskinesr |

1- pi i.di ne- l i ' l. ester,, 3 .. .

s L L S
10 3- pitget piiienidine-4 earbongiciacidagoplyl eete) M L pip&idihie-4-caboxylic acid

3-E“'i peri di ne-|-carboxylic acid tert-butyl ester,

1, 44

riserester iapipendipe-feiaeherpic peid mops ghtee 3aupaidine,

4- pi-perazine- ihc.aci 4_met hyl :
4- gi er g%é;g_c ng}?lgoxy(}’ i?’gplgllét:}]i %nég?hc%{) o8 f%efcfid m%t%yl este,
4- pipieridirierlecdrbaativaxiyl tet-batyl dstpr; dplypiperasiney |
4- pi perazi ne-1 - carboxyl]ic.acid tert-butyl ester
T e b SR papirsitne SribgRipls € ety eser
15 3- @J_pﬁi%l‘a%ﬁienﬁc&rb&%ﬂ%%idl étﬁ’yl%@i_eg 431?%;51?&in€—51t-c%§boxylic acid propyl

3- pi perazi ne-| -carboxylic aci ester, 3

- phiesy hpinseazing- L-carboxpligl acisl tadibatydestquy1,3-paistranine,
3-piperidine-l:carboxyli,c.acid tert-butyl ester

1 B E b BRI PSS hnd BreoRye 853 Bt eser

1- pipRFdzélienecdbeaizaxid dtkylasie] 3epiPythzi@st &arboxylic acid propyl
1- pi peri di ne- 3-carboxylic aci ropyl ester or .

1- pitet-PpCeHENg:1cemlpxplip @CIéé@&btl&ﬂftster,blupan@Q@érqarbnxyhc

spech f I fhe 1] rjssi and R5 is
20 Y B e R U e e,

2- pipareyitiinesBetapbexviin acid oA esthydrclypipetidinadesaboxylic acid tert-

Z,ﬁ@ i et hyl cycl ohexane, 2-tert-butyl cycl ohexane,

3- gH?Fm cycl ohexane, 3, 3-di met hyl cycl ohexane,

4-nmet hyl cycl ohexane, 4-ethyl cycl ohexane, 4-phenyl
cycl ohexArfeecific velpe fos thgring gemphenmReand R” is 2-methy

¢ SRBBHTES P SLO0E R AR PO
25 2, Zetiylvgtibh¢xany,d, D irsityddielohéx piep2idribmet tyctobiekaey - ntethyl
acg:y%lo%g)tcag%,l 3,3-dimethylcyclobexane, 4-methyl cyclohexane,
4-ethylcyclohexane, 4-phenyl cyclohexane, 4-tert-butyl cyclohexane,
4-carboxymethyl cyclohexane, 4-carboxyethyl cyclohexane, 3,3,5,5-tetramethyl
cyclohexane, 2,4-dimethyl cyclopentane, 4-piperidine-1-carboxylic acid methyl
30  ester, 4-piperidine-1-carboxylic acid tert-butyl ester 4-piperidine,
4-piperazine-1-carboxylic acid methyl ester, 4-piperidine-1-carboxylic acid tert-

butylester, 1-piperidine-4-carboxylic acid methyl ester, 1-piperidine-4-caboxylic
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30 ester, 4-piperidine-l-carboxylic acid tert-butyl
ester 4-piperidine, 4-piperazine- | -carboxylic acid

woreaohpis3est er, 4-piperidine- | -carboxylic aciBCT/@81005/027479

5

10

15

butyl ester, 1-piperidine-4-carboxylic acid nethyl

ester, 1-piperidine-4-caboxylic 32 WO 2006/ 015357
PCIdiUR200 0110534, /0rt-bacy] ebtdret -pipbtitink-destlmnxylic acid methyl ester,
tert-butyl ester, 1-piperidine-4-carbaxylj.c aci t hyl.
es®lel-pinsHdine g bprdiGrReIdter ey ek 3@1?3?%‘4‘%‘?? '-CBTS’P%T?‘IC dcid
es | POFdediafe- ke 6 Y%kidGe@B)] B B ip@RIRY,
3-%§%%?|§|hg%ﬁ*%§r o§§%?ggg%id tgrp-ghfyl eﬁ%%rh )

3- pipherazitien-carb8x yliqreidmietus! ¢starai-bipesitline- 1aesicepxviic lagid tert-
esfer, 3-piperidine-l-carboxylic.acid tert 5. .
papyesite R Ppendind i nensrad el bier. P Rlneidisigpborvii
est &l tertkbilP&Edrdi ne- 3- caboxylic acid tert-buty

ester. Specific conpounds of the invention include
formila glA) N MG irfPre RratdiCHagH (1A)
In for wi%kgél?f%\%}'aﬁ&?ngyg?\mlg,lmée%gu4, g, 6, £7]\-ﬂ g_' 9,

10, 11, 12, 13, 14, 15,46, 10 17, or 18. In another

group of specific conpo nds nis, 5 &, 7, 8 9, 10,
11, 12, 13, 14, 15,Nf§m, or 18. Specific compounds

of the invention i de_f or mul ONHZN AN O O O
NNNO NoO H OH MIBX15lln formuila (I1B) k is
1, 2, 3,/4, 6.0/, 8 9, 10,7117 12, 13, 14, 15, 16,
N
H
OH OH (1A)

In formuila (IA)nis 0, 1,2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16,
17, or 18. In another group of specific compounds nis, 5, 6,7, 8,9, 10, 11, 12,
13,14, 15,16, 17, or 18.

Specific compounds of the invention include formula (IB)

NH,
ST e
A o N N/)\/O\] © k
OH OH (IB)

In formuila (IB)kis 1,2, 3,4, 5,6,7,8,9, 10,11, 12,13, 14, 15, 16,
17, or 18.

Specific compounds of the invention include formula (IC)
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17, or 18. Specific conmpounds of the invention include

formula (1C) 33 WD 2006/ 015357 PCT/ US2005/ 027479 NH2
wW@2006l0M38f O O NN Yc OHOH (1C In formuil apCT/CyH05/627479

0, 1, 2, 3, or 4. Oher specific conmpounds of the

invention include NH2 ONI NNJ~0O AONNNO H

OHOHNH2 NO \ -NN HZNNOO H50HOHNH2N

-- NO NI , NKO N OpN_)

A&_QU\Q o

H
OH OH Ic)

In formuila (IC)1is 0, 1, 2, 3, or 4.

Other specific compounds of the invention include

NH,
N (@)
_y 2
N — N (@)
S5 TS
N O
H
OH OH .
NH,
N BN O
N
«ﬁ X
A O \\
N 0
H
5 OH OH :
NH,

Additional compounds of the invention are depicted in Table 1, below:
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HOHOHNH2 NI NNJ~O!':Db ONNNO HOHOH

Addi ti onal conpounds of the invention are depicted in

wa aiwem13857 bel ow. 34 WO 2006/ 015357 PCT/ US2005PORVEA95/027479
Table 1 NH2 NI NR6 ~\ YON\ ~~/ A ~NR J\ R
OH CH Compound RRY R6 101 HHCH CO2Me 102 HH CH
CR2Et 103 HHCH CXRiPr TéhleH H CH C2tBu 105 H H

CH CQ2iBu 106 HH CH CH2OH 107 HH CH CH2QAc 108 H
HNCOR2Me 109 HH N CO2Et 1M HH N CRiPr 111 HH

N C2tBu 112 H H N CQ2i By

~ N R1 PN R2
H  OH OH
6
Compound R’ R* Y R

101 H H CH CO,Me

‘H H CH CO,Et
102

H H CH CO,iPr
103

H H CH CO»tBu
104 _

H H CH C0O,iBu
105

H H CH CH,OH
106

H H CH CH,0Ac
107

H H N CO,Me
108

H H N CO,Et
109 :

H H N CQO,iPr
110
o i H N CO,iBu

H H N CO,iBu
112

5 Table 2
NH,
</N ~ XN
NN OH
A 0 A
~ N O — R®
H o 54 OH
Compound # R®
2-CH
201 ’
3-CH; (R
200 3 (R)
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5 Table 2 NH2 N NONNOHNO-R6 OH OH Conpound #

R6 201 2-CH3 202 3-CH3 (R) 35 WD 2006/ 015357
wWEIN6WEISD5/ 027479 203 3-CH3 (S) 204 3-Et (R) PCROS2005/027479

3-Et (S) 206 4-Me 207 4-Et 208 4-Pr 209 4-tBu 210

4- Phenyl 36 WO 2006/ 015357 PCT/ US2005/ 027479 Table 3

“ NQIHO,Zh _Rs} 124 0 72088 NN G . 3 KRCEH o Eﬁl\l\l\t 2/ i
Ra 204 3-Et (R)

205 3.t (S)

206 4-Me

207 4-Ft

208 4-Pr

209 4-tBu

210 4-Phenyl
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Z =111 RO R1=R2=H, R7=NH2 Conmpound R8 Z Y R6 301

Met hyl ZI CH CO2Me 302 Methyl ZI CH CO2Et 303 Met hyl
wQ@00een3e2i Pr 304 Methyl zi CH CO2tBu 305 MepGm/USH5/027479
CH CQ2i Bu 306 Methyl zi CH CH2CH 307 Methyl zI CH
CH2CAc 308 Methyl zI N Cozme 309 Methyl zi N CO2Et

310 Methyl ZI N CRi Pr 31TaMet3hyl zi N C2tBu 312

Met hyl ZI N CQ2i Bu 313 Ethyl zi CH CO2Mey 314 Et hyI

zi CH CO2Et 315 Ethyl zi CH CQ2i Rt = 31 E%Jg\qyl zi

C2tBu 317 EthiH2ZI CH CO2i Bu 313

C%CHZ
319 Ethyl ZIN CH20Ac 320 Et hyl 2| R
Et hyl zi N Et 322 Et R N o Pr 323 Et hyl 2zl

N CO2tBu 3 \ZI i Bu 325 Cycbopropyl zi CH
C2Me , 326 Qycl opropy COREt,2 327 Gyelopropyl 7l
NZ

CHR 28 Cycl opropyl zI CH CORt Bt# Y
5_ . N«
OH OH N/N Z’=Rrgy N

P

R'=R?=H,R"=NH,

Compound R® Z Y R®
301 Methyl Z1 CH COMe
302 Methyl Z1 CH CO;Et
303 Methyl Z1 CH CO,iPr
304 Methyl Z1 CH COxBu
305 Methyl Z1 CH C0,iBu
306 Methyl Z1 CH CH,OH
307 Methyl Z1 CH CH,0Ac
308 Methyl Z1 N COMe
309 Methyl Z1 N CO.Et
310 Methyl Z1 N CO,iPr
311 Methyl Z1 N CO,tBu
312 Methyl Z1 N C0,iBu
313 Ethyl Z1 CH COMe
314 Ethyl Z1 CH COEt
315 Ethyl Z1 CH COniPr
316 Ethyl Z1 CH COstBu
317 Ethyl Z1 CH CO,iBu
318 Ethyl Z1 CH CH;OH
319 Ethyl Z1 CH CH,O0Ac
320 Ethyl Z1 N COMe
321 Ethyl Z1 N COzEt
322 Ethyl Z1 . N CO»iPr
323 Ethyl Z1 N CO;tBu
324 Ethyl Z1 N CO,iBu
325 Cyclopropyl Z1 CH COMe
326 Cyclopropyl Z1 CH CO,Et
327 Cyclopropyl zZ1 CH CO»iPr
328 Cyclopropyl Z1 CH CO,tBu
329 Cyclopropyl Z1 CH COsiBu
330 Cyclopropyl Z1 CH CH,OH
331 Cyclopropyl Z1 CH CH,OAc
332 Cyclopropyl Z1 N CO;Me
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329 Cycl opropyl zi CH CQ2i Bu 330 Cyclopropyl ZI CH
CH2COH 331 Cyclopropyl ZI CH CH2OAc 332 Cycl opropyl

wWQ@RookloG3EMe 37 WO 2006/ 015357 PCT/ US2005/ 027 47CT/USB85/027479
Cycl opropyl ZI N CO2Et 334 Cyclopropyl ZI N CQ2i Pr

335 Cyclopropyl ZI N C2tBu 336 Cyclopropyl Zi N
CQzi Wml 72 CHEeZVe 338 Net Ryl g2 BH Qo2E™
339 Nethyl, 72 [CH COPT Proyl4l@l MBThyl 72 @1 [CO2VBu | 3™
Met hy—2Z Lo G2 BuH- G 342 MeThyT 722 PN 843 | CoxBu
Met hy She—2Mesigd Met iyl 227 g0 B45NVET| NYdo.iBu
72 N|COEP 34 4veuqy4—zi@%e%—wfaﬁ—7—wmf Z2N—cowie
CO2t Bu__338 Mgt hyl 72 N i Bu-—-349 Et h\% Z2—CH- G Mer ]
350 Et hyB3@2 GH COREt 354 Ethyl z2 QH Copipr 353
Et hyl| Z23@1 OQrtBu_ 353 ¥yl 72 OH pi’Bu | as5d Etlhyf™™
Z2 OH CHRgsl 355 Ethyl Z94¢H CH2OAc [356%Et hyl 72 IN “>™
COo2Mve 341 Methyl 72 CH CO,iBu
342 Methyl z2 CH CH,OH
343 Methyl 72 CH CH,0Ac
" 344 Methyl 72 N COMe
245 Methyl 72 N COEL
346 Methyl 72 N CQ,iPr
347 Methyl Z2 N COxtBu B
348 Methy! 72 N COyiBu
349 Eihyl 72 CH COMe
350 Ethyl 7z CH COsEt
351 Ethyl 2 CH CO,iPr
352 Ethyl Z2 CH COABu
353 Ethyl 72 CH COyiBu
354 Ettwyl Y23 CH CH0H
355 Ethyt 22 CH CH.0Ac
356 Ethyl 72 N CO,Me
357 Ethyl 72 N CO,Et ]
358 Ethyl z2 N CQOuiPr
359 Ethyl Z2 N COotBu
360 Ethyl 2 N CGO,iBu
361 Cyclopropyl z2 CH COMe
362 Cyclopropyl Z2 CH CO,Et
363 Cycloprapyl z2 CH CO,iPr
364 Cyclopropyl z2 CH CO,tBu
365 Cyclopropyl z2 CH COyiBu
266 Cyclopropyl Z2 CH CH,OH
367 Cyelopropyl z2 CH CH,0Ac
368 Cyclopropyl o z2 N COMe
369 Cyclopropy! B zZ2 N COqEL
370 Cyclopropyl z2 N COyiPr
371 Cyclopropyl y# N COzthlZu
Methyl 73 CH CO:Me
g;i Methyl z3 CH COzEt
374 Methyl 73 CH CO;iPr
375 Methyl 73 CH CO,tBu
376 Methyl Z3 CH COyiBu
377 Methyl 23 CH C‘HzOH__—<
378 Methyl 23 CH CH:0Ac
379 Methyl 23 N COZMG.__.
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357 Ethyl Z2 N COREt

C2t Bu 360 EN CQ2i Bu
W0 2@e0133Et Cycl opr opyl

Cycl opr opyl

Z2 CH COzt Bu

358 EEi ZE N CQ2i Pr

359 EN

361 Cycl CH CO2Me 352 Cycl CH

Z2 CH CQi Pr
365 Cycl opr opyl

363 364 PCT/US2005/027479

Z2 CH C02i Bu

366 Cyclopropyl Z2 CH CH2OH 367 Cycl opropyl 72
CH2O0AC 368 Oyl opropyl ®#IN CO2Me 369 Zycliopropyl 72
N COZEr 329 CyclopropylMa@ N CO2i Pr | 372 Cycl opr opy FO:Pr
Z2 N thy 3 72 WVernyl™ dayiCH COZVE  |3733MetithyIN Z3| Gi:Bu
CO2Et 34 et l_yI 73— CH Mﬂm]i Pr 375 Met hz)ﬂ 435 GH CO,iBu
CQzt By—2P8—Met-hyl—23—CHor - Bu—377 Methy 1 Z3ceH | comie
CH2OHL 3884 Met hvl 73 CH  z0OAGC— 379 Melt-hvl —Z3—-CceR8— WD ’
2 006/ = ;9% Y73 L: O “JCOzEt
)15383 PC/ US2005/ 037479 380 Mot hyl 73 N OCPEt
381 Mt hyds6z3 N ORi Pr_ 383 Nethyl 73 N CopilBuc 38 o
Met hyl” Z3gX CORi Bu 384 Byl z3 CH doeME 385 “Ft hyg “*™
Z3 CHICO2gy 386 Ethyl zZZImEH CQ2i Pr Z3 CH COyiBu
389 Ethyl Z3 CH CH,OH
390 Ethyl z3 CH CH,OAc
391 Ethyl z3 N COMe
302 Ethyl Z3 N CO,Et
303 Ethyl Z3 N CO,iPr
394 Ethyl Z3 N CO,tBu
395 Ethyl Z3 N COziBU
306 Cyclopropy! Z3 CH COMe
397 Cyclopropyl Z3 CH CO,Et
308 Cyclopropyl Z3 CH COniPr
399 Cyclopropyl Z3 CH CO,tBu
400 Cyclopropyl z3 CH CO,iBu
401 Cyclopropyl Z3 CH CH;OH
402 Cyclopropyl Z3 CH CH,OAc
403 Cyclopropyl Z3 N COMe
404 Cyclopropyl Z3 N CO,Et
405 Cyclopropyl 3 N CO,iPr
406 Cyclopropyl Z3 N CO,tBu
407 Cyclopropyl z3 N CO»iBu
408 Methyl 74 CH COMe
409 Methyl Z4 CH CO:Et
410 Methyl Z4 CH COuiPr
411 Methyl z4 CH CO,tBu
412 Methyl z4 CH CO,iBu
413 Methyl 74 CH CH,OH
41 4 Methyl z4 CH CH;OAc
415 Methyl 74 N CO;Me
416 Methyl 74 N CO,Et
417 Methyl Z4 N COaiPr
418 Methyl 74 N CO;tBu
419 Methyl Z4 N CO,iBu
420 Ethyl ZA CH COMe
421 Ethyl Z4 CH CO,Et
422 Ethyl 74 CH CO,iPr
423 Ethyl z4 CH CO,tBu
424 Ethyl Z4 CH C0,iBu
495 Ethyl 74 CH CH,OH
426 Ethyl 74 cH CH,0Ac
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387 Ethyl Z3 CH CO2tBu 388 Ethyl Z3 CH CQ2i Bu 389

Et hyl Z3 CH CH2OH 390 Ethyl Z3 CH CH20Ac 391 Et hyl
WQ@300bl0CG3EMe 392 Ethyl Z3 N CO2Et 393 Et hyl ZBCMUS2005/027479

C2i Pr 394 Ethyl zZ3 N CO2tBu 395 Ethyl Z3 N CX2i Bu

396 Cycl opropyl zZ3 CH CO2Me 397 Cycl opropyl Z3 CH
COREt [ 39%7Cycl opropyl Z3th@H CRi Pr  B994Cydl opy oply| CO:Me
Z3 CH u 400 Cycloprepyl Z3 CH CO2i8u |40N COEt
Cycl oprop; 5 Z3 CHCH2OA @2 Cycl opr opyl zsZ3 [CHNCHZIOACO:iPr
403 Cyet-opt opy—Z3—N-CORMg; 404 Cyctopropyi [Z3 W Q02 5.
405 Cyclopropy—Z3-—N-CRP—486—Cyetpprapyt 23 N1 <ome
c2t B #4581 Cybl opropyl 7 "N_CCORi Bu— 108 Mot hy—Z41-CH
CooMe |_40m2net hyl 74 CHCOPE! 410 nvethyf 74 CFF copibre
411 Mt hyd33z4 CH CORt BuS*9Pre! vet hyl z# & B w15
Met hyll Z443gH CH2OH  414SKmhy| 74 CH CHo®Ac | 488 | COo
Met hyl™Z4,3y PVE™ 416 Netowpllt Z4 N COREtZ4 417 KBt hyl OB
Z4 N QO2rpp~ 418 Vet hyl cxdérobit COZt Bu Z4 CH CO,iBu
437 Cyclopropyl Z4 CH CH,OH
438 Cyclopropyl 74 CH CH,OAc
439 Cyclopropyl Z4 N CO;Me
440 Cyclopropyl z4 N CO,Et
441 Cyclopropyl z4 N CO,iPr
442 Cyclopropyl z4 N CO,tBu
443 Methyl 75 CH CO;Me
444 Methyl 75 CH COEt
445 Methyl z5 CH CO,iPr
446 Methyl Z5 CH CO,tBu
447 Methyl z5 CH CO,iBu
448 Methyl z5 CH CH,OH
449 Methyl z5 CH CH,OAc
450 Methyl z5 N CO,Me
451 Methyl Z5 N CO4Et
452 Methyl Z5 N CO»iPr
453 Methyl z5 N CO,tBu
454 Methyl z5 N CO,iBu
455 Ethyl Z5 CH COMe
456 Ethyl z5 CH CO,Et
457 Ethyl Z5 CH CO,iPr
458 Ethyl z5 CH COstBu
459 Ethyl Z5 CH CO,iBu
460 Ethyl z5 CH CH,OH
461 Ethyl z5 CH CH,0Ac
462 Ethyl z5 N COMe
463 Ethyl z5 N CO,Et
464 Ethyl Zs N CO,iPr
465 Ethyl z5 N COtBu
466 Ethyl Z5 N CO,iBu
467 Cyclopropyl Z5 CH COMe
468 Cyclopropyl z5 CH CO,Et
469 Cyclopropyl VA CH COaiPr
470 Cyclopropyl Z5 CH CO,tBu
471 Cyclopropyl Z5 CH CO,iBu
472 Cyclopropyl z5 CH CH,OH
473 Cyclopropyl z5 CH CH,OAc
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419 Methyl Z4 N CQ2i Bu 420 Ethyl Z4 CH CO2Me 421
Et hyl Z4 CH CO2Et 422 Ethyl Z4 CH CQ2i Pr 423 Et hyl
wQ@ 200601382t Bu 424 Ethyl Z4 CH COR2i Bu 425 Et hp¢T/H82005027479
CH2OH 426 Ethyl zZ4 CH CH20Ac 39 WD 2006/ 015357
PCT/ US2005/ 027479 427 Ethyl Z4 N CO2Me 428 Ethyl 74
N COREt 4429 Ethyl Z4 Nv@®@vPr 430 Bt hy? Z4 NNCOZt Big:Me
431 H nyly7¢4 N G2 Bu  d3goycl opropy]l 24 CH C82Mg CO:Et
433 G gﬁéopyi Z4 CH G&REBLyy 434 Cyclloprzepyl Z& CH coipr

CQ2i P Syetopt upyicy;'oa‘lgmﬁri CORtBu 436 Cyctapr gpydo;su
74 (‘(\4‘7 By 27 COvel opnropy ZA CH Al O 4209

o1 Sy T U, O 25 oI I CH IL\zgl +O_ON CO,iB
WC' (0] rm"ﬁzs Z4 CH (“H?m%élopk%r ('\lr‘! opr nn\/! Z4 N-COMe 2eu

e S N OO VD

S Y

440 Cycl opropyl Z4 N CO2Et 441 Cycl opropyl Z4 N

C2i Pr 442 Cycl opropyl Z4 N CO2tBu 443 Methyl Z5 CH
CO2Me 444 Methyl Z5 CH CCE#ile 4445 Met hyl Z5 CH CQ2i Pr
446 Methyl Z5 CH CO2tBu 447 Methyl Z5 CH CO2i Bu 448

Met hyl Z5 CH CH%% z'= R/“\N%“ ) ‘4N>\%
N%N ©oH SR
< " 8
NTONT S OF , 0: Seer
R8~ 21 -0 TRG “7 Re N I'\Pr\,lf\f"w
OH OH NN Zerg N
AL Rg | O K
5
Compound R® z R
501 Methyl A 2-CH;
sz Methyl Z1 3-CH; (R)
203 Methyl Z1 3-CHs (S)
e Moty 71 3Bt (R)
co5 Methyl 71 3-Et (S)
s06 Methyl z1 4-Me
s07 Methyl z1 4-Et
508 Methyl A 4Pr
s00 Methyl Z1 4-Bu
10 Methyl 71 4-Phenyl
» Ethyl 71 2-CH;3
1o Ethyl Z1 3-CH; (R)
13 Ethyl Z1 3-CH; (S)
” Bthyl Z1 3-Et (R)
s Ethyl 71 3-Et (S)
” Ethyl 71 4-Me
- Bthyl 71 4-Et
15 Ethyl 71 4-Pr
519 Ethyl ! o
20 Ethyl 71 4-Phenyl
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449 Methyl Z5 CH CH2OAc 450 Methyl Z5 N CO2Me 451
Methyl Z5 N COREt 452 Methyl Z5 N CORi Pr 453 Met hyl
wWa@2005/0G381 Bu 454 Methyl Z5 N CORi Bu 455 Et hyPCEESIBE/027479
CO2Me 456 Ethyl Z5 CH COREt 457 Ethyl Z5 CH CQRi Pr
458 Ethyl 75 CH CO2tBu 459 Ethyl 75 CH CRiBu 460

3t.:h¥.| ,%21 :O—| Cﬁﬁ)ierEil hyI Z5 CHZGZHZQAC 462 ECHy |
oo, pr 522165 £t byl X RCELDY By 466 byl 75 n D
167 Cyghopr opyl|” Z5CEMroedMe 468 OFC| oproplyl 285>
PP el e, g CH GV 410, Gyl oprm
Cycl opsepyl MZS CH Eﬂ%ﬁlﬁwﬂs QI/_E:JI :pzrlg;;\?i UE CHL?’CFF—E%AC
0 VWO égge/ 015357 Blfc‘c'l'dpkdﬁﬂOOS/_ 02747%1 474 Qycl opridfy|
Dycl opBebyl 75 N G B 77 :()\/Ir\ll ;';Z?:an "2 AL CCPt Bu
478 Cyghepr opyl| z5CrleseyBy 2 4P
529 Cyclopropyl Z1 4-tBu
530 Cyclopropyl Z1 4-Phenyl
531 Methyl z2 2-CHj;
532 Methyl 72 3-CH; (R)
533 Methyl 72 3-CH; (S)
534 Methyl 72 3-Et (R)
535 Methyl 72 3-Et (S)
536 Methyl 72 4-Me
s Methyl 72 4-Et
538 Methyl 72 4-Pr
539 Methyl Z2 4-tBu
540 Methyl 72 4-Phenyl
541 Ethyl 72 2-CH;
542 Ethyl Z2 3-CH; (R)
543 Ethyl 72 3-CH; (S)
544 Ethyl z2 3-Et(R)
545 Ethyl Z2 3-Et (S)
546 Ethyl 72 4-Me
547 Ethyl zZ2 4-EBt
548 Ethyl 72 4-Pr
549 Ethyl z2 4-tBu
550 Ethyl z2 4-Phenyl
551 Cyclopropyl z2 2-CH;
550 Cyclopropyl z2 3-CH; R)
553 Cyclopropyl Z2 3-CH; (S)
554 Cyclopropyl z2 3-Et (R)
555 Cyclopropyl z2 3-Et (S)
556 Cyclopropyl Z2 4-Me
557 Cyclopropyl Z2 4-Et
558 Cyclopropyl 2 4-Pr
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Table 4 N Z1 =N,,, ~NNNNR8 HZ4=R//-" SsAN

N NONOHON2 REZN OR6 ZRE NNMNM1 5 ~NN OH
W@RDOSION3T7 R8" s Z3= R30 5 Conpound R Z R 501PevEURINS/027479

ZI 2-CH3 502 Methyl Z1 3-CH3 (R) 503 Methyl Z1 3-CH3

(S) 504 Methyl 71 3-Et (R) 505 Methyl Z1 3-Et (S)

g O/I gggnn | Lh‘l\’/lb Czﬁﬁb?opbabt hy|l rdannZIZ: 'Et 538 l\/bt‘h#il Z
SO Ve YT~ z 516 Methyt—Z 4= fll,hlgﬁwl
811 Ettogd 71 2{cB OB hyl| 71 3- O3 (R | 513 Erhiyl
21 3-CH3,(S) 514 EtMsthvizl 3-[Et (R) 2515 Ethyl z# G
th hyT—{Z 1T 2,1 517 [Ethyl ZL 4-Et | 518-deh [yl
563 Methyl Z3 3-CH; (S)
564 Methyl Z3 3-Et (R)
565 Methyl Z3 3-Et (S)
566 Methyl Z3 4-Me
567 Methyl z3 4-Et
568 Methyl Z3 4-Pr
569 Methyt Z3 4-Bu
570 Methyl Z3 4-Phenyl
571 Ethyl Z3 2-CH;,4
572 Ethyl Z3 3-CH; (R)
573 Ethyl Z3 3-CH; (S)
574 Ethyl Z3 3-Et (R)
575 Ethyl 73 3-Et (S)
576 Ethyl Z3 4-Me
577 Ethyl Z3 4-Et
578 Ethyl Z3 4-Pr
579 Ethyl Z3 4-tBu
580 Ethyl 73 4-Phenyl
581 Cyclopropyl Z3 2-CH,
580 Cyclopropyl z3 3-CH; (R)
583 Cyclopropyl Z3 3-CH; (S)
584 Cyclopropyl Z3 3-Et (R)
585 Cyclopropyl Z3 3-Et (S)
586 Cyclopropyl z3 4-Me
587 Cyclopropyl Z3 4-Et
588 Cyclopropyl z3 4-Pr
589 Cyclopropyl Z3 4-tBu
590 Cyclopropyl Z3 4-Phenyl
591 Methyl 74 2-CH;
590 Methyl ZA 3-CH; (R)
593 Methyl ZA 3-CH; (S)
504 Methyl z4 3-Et(R)
595 Methyl z4 3-Et (S)
506 Methyl Z4 4-Me
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519 Ethyl Z 1 4-tBu 520 Ethyl Z1 4-Phenyl 41 WO

2006/ 015357 PCT/ US2005/ 027479 521 Cyclopropyl Z 1
WQ20b1B81822 Cycl opropyl Z1 3-CH3 (R) 523 Cycl opeDpg10023027479

3-CH3 (S) 524 Cyclopropyl z1 3-Et (R) 525

Cycl opropyl Z1 3-Et (S) 526 Cyclopropyl Z 1 4-Me 527

CA/'EI opr&gyl % 1 4 FLMBE%%\Q]\C' opr op¥t . Z1 4-Pr 5Z9
A A N | A T Nl
Nethyl 3 3-OHg (S) Ms&W nethyl 72 $Et (R] 535 2
ST ST LW IR IS L
Net hyl & 4- Phenyl  SA¥ Bt hyl | 72 2.3 543 Ethyl P2
3-CH8 (), 543 [ELhyl #B13-CHB| (S) B44 Ethyi 7Z-FLER)
ity e B an B 7o ape o [ PO
604 Etﬁyl Z4 3-Et(R)
605 Ethyl 74 3-Et(S)
606 Ethyl Z4 4-Me
607 Ethyl 74 4-Et
508 Ethyl ZA 4-Pr
609 Ethyl 74 4-tBu
610 Ethyl Z4 4-Phenyl
611 Cyclopropyl 74 2-CH,
612 Cyclopropyl 74 3-CH; (R)
613 Cyclopropyl Z4 3-CH; (S)
614 Cyclopropyl 74 3-Et(R)
615 Cyclopropyl 74 3-Et(S)
616 Cyclopropyl 74 4-Me
617 Cyclopropy! 7A 4-Et
618 Cyclopropyl 74 4-Pr
619 Cyclopropyl ZA 4-tBu
620 Cyclopropyl 7A 4-Phenyl
621 Methyl Z5 2-CH,
622 Methyl Z5 3-CH; (R)
623 Methyl Z5 3-CH; (S)
624 Methyl Z5 3-Et (R)
625 Methyl Z5 3-Et (S)
626 Methyl Z5 4-Me
627 Methyl Z5 4-Et
628 Methyl Z5 4-Pr
629 Methyl Z5 4-tBu
630 Methyl z5 4-Phenyl
631 Ethyl Z5 2-CH,3
632 Ethyl Z5 3-CH; (R)
633 Ethyl Z5 3-CH; (S)
634 Ethyl Z5 3-Et(R)
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549 Ethyl Z2 4-tBu 550 Ethyl Z2 4-Phenyl 551
Cycl opropyl ZzZ2 2-CH3 552 Cyclopropyl Z2 3-CH3 (R
WG IB6QYISFDpr opyl Z2 3-CH3 (S) 554 Cycl opr opyl PCRUS2085/027479
(R) 555 Cyclopropyl Z2 3-Et (S) 556 Cyclopropyl Zz2
4-Me 557 Cyclopropyl Z2 4-Et 558 Cycl opropyl Z2 4-Pr
VWO 283%6/ 015367 PCHtHy52005/ 2747975559 Cycl opBdipiFh
Z2—4—+Bt—560——Cyetopropyt—Z2 #=Phenyt— 56T Methyl3£3
2-CH3 &®2 Methyl Z3 3- (R)_563 NMethyl 73 3-CH3 (S)
564 Metgyl z3 3 Et (Ryhy!565 Methyl 23 3-Et ((S) 566
Ethyl—Z3 4-Ve 567 Neiiyl Z3|4-EC z568 Meflhyl Z3.pd- Pr
569 Met 838 73 4AltBu 570 Methyl 273 4. Phepylt 571 Fthy
78 2-CHgso 572 Ethyl 24%.CH3 [R) 573 Ethyl| 73 3%
(S 57 0Et hyl 3 3-HithlR) 575 Ethygb Z3 3-|Et (SFhenB76
Ay 25414 Me—b577 C’;tcgyljopyi‘is ArEt—578 Ethyl|Z3 47 &,
642 Cyclopropyl z5 3-CH; (R)
643 Cyclopropyl Z5 3-CH; (S)
644 Cyclopropyl z5 3-Et(R)
645 Cyclopropyl z5 3-Et(S)
646 Cyclopropyl 75 4-Me
647 Cyclopropyl Z5 4-Et
648 Cyclopropyl z5 4-Pr
649 Cyclopropyl Z5 4-tBu
650 Cyclopropyl Z5 4-Phenyl

The following abbreviations have been used herein:

2-Aas 2-alkynyladenosines;
I51_ABA N6-(4—amino-3-125iodo-benzyl)adenosine
5 APCI Atmospheric pressure chemical ionization
ATL146e 4-{3-[6-Amino-9-(5-ethylcarbamoyl-3,4-dihydroxy-
tetrahydro-furan-2-yl)-9H-purin-2-yl]-prop-2-ynyl } cyclo-
hexanecarboxylic acid methyl ester;
CCPA 2-chloro-N°-cyclopentyladenosine;
10 CGS21680 2-[4-(2-carboxyethyl)phenethylamino]-5'-N-ethyl-
carboxamidoadenosine;
Cl-IB-MECA
N°-3-iodo-2-chlorobenzyladenosine-5’-N-methylur
onamide;
15 CPA NP-cyclopentyladenosine
DMF dimethylformamide
DMSO dimethylsulfoxide
DMSO-dg deuterated dimethylsulfoxide
EtOAc ethyl acetate
20 eq equivalent
GPCR G protein coupled receptor; hA;4AR, Recombinant human
Aja adenosine receptor;
IADO 2-Iodoadenosine
131 APE, 2—[2—(4-amino—3-[125I]iodophenyl)ethylamino]adenosine;
25 NECA, 5’-N-ethylcarboxamidoadenosine;
IB-MECA N°-3-iodobenzyladenosine-5’-N-methyluronamide;
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579 Ethyl Z3 4-tBu 580 Ethyl Z3 4-Phenyl 581
Cycl opropyl Z3 2-CH3 582 Cyclopropyl Z3 3-CH3 (R
WG 3B6QYISFDpropyl Z3 3-CH3 (S) 584 Cycl opr opyl P@BUS2085/027479
(R) 585 Cyclopropyl Z3 3-Et (S) 586 Cyclopropyl Z3
4-Me 587 Cyclopropyl Z3 4-Et 588 Cycl opropyl Z3 4-Pr
588 I@ieiowpsmpy|  Z3-(GratmBio-2-580- @yl Db apddigdrokyieheny |
591 Met hyl Z4 2- G@iroB92nNeirbytylitdhcdt élfdahilde 593
MeHRYC Z4 3- CH3 (I8ph- paﬁénﬁ&wnhula%hﬁmﬁ&ogrgﬁh\xo595
MeHRWAS Z4 3- Et  ( S)igh-2@81dWeh ydss &bchoMe
5 200§lm53@%5PCT  US400 rf}?l%-z- 9, é{%ﬁ'\r’é‘%ﬁﬁ ﬁ%z]ﬁ%%]

hyl 4
e 5‘%1%2 gy z4 3-CH3 (R)

Xl 601 Etc%1
E?Qg%‘ 4 SZét ° ()™M qgg)n %ﬁsp%ﬁ?mé?gﬁw 62451

4-BP- 608 Et hyl elﬁmg’rpomt
MHz

10 megahertz
MRS 1220, N-(9-chloro-2-furan-2-y1-[1,2,4]triazolo[ 1,5-c]-
quinazolin-5-yl)-2-phenylacetamide;
MS mass spectrometry
NECA N-ethylcarboxamidoadenosine
15 NMR nuclear magnetic resonance
RP-HPLC reverse phase high-performance liquid chromatography
TBAF tetrabutylammonium fluoride
TBS tert-butyldimethylsilyl
TBDMSCI tert-butyldimethylsilylchloride
20  TEA triethylamine
TFA trifluoroacetic acid
THF tetrahydrofuan
TLC thin layer chromatography
p-TSOH para-toluenesulfonic acid
25 XAC 8-(4-((2-a-minoethyl)aminocarbonyl-methyloxy)-

phenyl)-1-3-dipropylxanthine;

Specific Type IV phosphodiesterase (PDE) inhibitors usefu] in
practicing the instant invention include racemic and optically active 4-
30 (polyalkoxyphenyl)-2-pyrrolidones of the following formula:
OR18
R19

NS

I?I X
R'

wherein R’, R'®, R and X are as disclosed and described in U.S. Pat.
No. 4,193,926. Rolipram is an example of a suitable Type IV PDE inhibitor

included within the above formula.
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609 Ethyl Z4 4-tBu 610 Ethyl Z4 4-Phenyl 611
Cycl opropyl zZ4 2-CH3 612 Cyclopropyl Z4 3-CH3 (R

WG 2®60y335Dpropyl Z4 3-CH3 (S) 614 Cycl opr opyl PCHUS2088/027479

10

15

(R} 615 Cyclopropyl z4 3-Et (S) 616 Cycl opropyl z4
4-Me 617 Cycl opropyl Z4 4-Et 618 Cycl opropyl Z4 4-Pr
619 c,yc| @;ﬁdﬁmdal eh-BmitBig exﬁﬁ@le@y&ﬁPDEerﬁhleévrs‘th’ﬂlﬁﬁly|

21 l 2-CH3 622 m -CH3 (R 62
NePﬁ’f/ Clié he lﬁﬁ%‘tclﬁenﬁe@wc Ryt ar zgotshrEttect o) correm@njis having
Me 4-Me 627 Methyl Z5
4- g{é%%%gn%g‘?mﬁ@z%nd%g?%%%&ﬁghyl 75 4-tBu 630
Met hyl Z5 4-Phenyl 631 Et hyl Z5 2-CH3 2 Ethyl Z5
3- CH3 (% 633 Et hyl -CH3 (S) 634 | Z5 3-Et -

2

(R 44 006/ 015357 P / US2005/ 027479
3-E,(S) 636 EthylL Z5
Et Ry 4- Pr hd
/~7>coon F
CN
cilomilast
(SB 207499 Arifio™) roflumilast

FsC~T~OH |
CF,4 /
L-826,141
NH,
NH
CH3S0,0 0o .b
Cl-1004 and a

= | BAY 19-8004

The present invention further provides pharmaceutical compositions
that include a compound of Formula (I) in combination with one of more
members selected from the group consisting of the following: (a) Leukotriene
biosynthesis inhibitors, 5-lipoxygenase (5-LO) inhibitors, and 5-lipoxygenase
activating protein (FLAP) antagonists selected from the group consisting of

zilenton; ABT-761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761 ;3 N-(5-
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639 Ethyl Z5 4-tBu 640 Ethyl Z5 4-Phenyl 641

Cycl opropyl Z5 2-CH3 642 Cyclopropyl Z5 3-CH3 (R) 643
w@y@bopi3epyl Z5 3-CH3 (S) 644 Cycl opropyl Z5 BEBUSIRy/027479

645 Cycl opropyl zZ5 3-Et (S) 646 Cycl opropyl Z5 4-Me

647 Cycl opropyl Z5 4-Et 648 Cyclopropyl Z5 4-Pr 649

Cy sbipgtitg pd)Hthiophehet BelkyBbllor@y desprfdoyhuAg 5 4- @h@ 65(11 tertTh e

f °h %nggﬁgﬁgag\é%%gf%%@gﬁ\éi%ﬁ%‘frkelrjlgceadZB e’)rl%S of Fonnula
N6($ 2-13y19m2 B0k 29F Pdanbe ey I )RSHESLNGbs

At rmspherl C pressure chem cal ionizati on ATL146e 4-
{ 3%@0;&&@%%!1916(@@%94 b37r38é)rfﬁy2-c$m¢qdlnhym¢ coqrpound L-

St et’74§'§¥ 18&olgrad1 din r)e £0 d - %6 A‘}(x 1005;
cl 0=~ hexanec %6 %ﬁl g{?l

2 Qfﬂﬂ)l Rscopthib artygonpet Véuﬁ@@i@ﬂé‘sl ITER4, mﬁbzﬁ@ﬁﬁﬁﬁh LTE4
[4-(2-carboxyet hyl) phenet hyl am no] 5°-N-ef hyl -
caﬁf}s%%fra@ébw@gp ensistioe.of qwg@t\azm 3-one compound L-651,392;

on 3%1&&89 9@%@@@@ &yl open e%?&?dzge rr{ldrsl? fin ISP%}QE OnyaZOIaSt

di berhzle;zécfadruxmnddmﬂe%ﬁ@odndmﬂhﬂ sap6Dp¥draisounB Pk ast,
deu ated di hyI s |.f oxi d Et OAc eth acetate 20
o S s R o Berivkag Bl Pl Rt 6725, RaARRI’,
Re GaRhN OGP m@m), and BAY x 7195; (d) 5-Lipoxygenase (5-LO)
inhibitors; and 5-lipoxygenase activating protein (FLAP) antagonists; (¢) Dual
inhibitors of 5-lipoxygenase (5-LO) and antagonists of platelet activating factor
(PAF); (f) Theophylline and aminophylline; (g) COX-1 inhibitors (NSAIDs);

15 and nitric oxide NSAIDs; (h) COX-2 selective inhibitor rofecoxib; (i) Inhaled
glucocorticoids with reduced systemic side effects selected from the group
consisting of prednisone, prednisolone, flunisolide, triamcinolone acetonide,
beclomethasone dipropionate, budesonide, fluticasone propionate, and
mometasone furoate; (j) Platelet activating factor (PAF) antagonists; (k)

20  Monoclonal antibodies active against endogenous inflammatory entities; (1)
Anti-tumor necrosis factor (TNFo.) agents selected from the group consisting of
etanercept, infliximab, and D2E7; (m) Adhesion molecule inhibitors including
VLA-4 antagonists; (n) Immunosuppressive agents selected from the group
consisting of cyclosporine, azathioprine, and methotrexate; or (0) anti-gout

25  agents selected from the group consisting of colchicines.

Compounds of the invention can genérally be prepared as illustrated in
Schemes 1A and 1B below. Starting materials can be prepared by procedures
described in these schemes, procedures described in the General methods below
or by procedures that would be well known to one of ordinary skill in organic
30  chemistry. The variables used in Schemes 1A and Scheme 1B are as defined

herein or as in the claims.
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A2A adenosi ne receptor; | ADO 2-1odoadenosi ne 1251- APE,
2-[2-(4-am no-3-[ 1251]1i odophenyl) et hyl am no]

wad@aosizne; 25 NECA, 5' - N et hyl car boxam doadePCBEURM)S/027479
| B- MECA N6- 3-i odobenzyl adenosi ne-5'
-N-i net hyl uronam de; 45 WO 2006/ 015357
PCT/ US20@h¢ f2pdrdlon 8f dlkpinadedlogkamls is illustrated in Scheme 1A.

5- (6-am no-2-1odo-purin-9-yl)-3, 4-di h t et )
hydrsolutign ah arz%m%m%ﬁ prclegl 361)‘%? tyhheasd égfrocf)f)rféé%srpafepmd ma
hi &ﬂ\?éﬁ? L ra?igf%ﬁf AlsGidkibn 655 m%%t%m%}zi%?éﬂ%n halide

hi gh-resol u mass spectronetry - ZM241385,
12&dmpoupd if @ salnentds 2ided 14 theydyblodlkanatiet Kifeer eddifion, heaa] [ 1

,3,5]- triazin-5-yl-aini hyl ) phenol ; ECA . .

S 5 Soguion PR b RAREbAE S Tk 20 Bi e agtion s
h . . | . .
i O{n%@sr?}g é/%hpfg%/({} [ZIH@%@ %g%{g‘?ﬁfﬁéﬁe}i is MnBam&®! Th1BadtRh 4
N- ﬁﬁ’enf}]‘ilﬁlldlﬁﬁh ﬁlﬁfeﬁ,riﬂferéd- (welr bbhix dt]sgnd ardilpgal washefl-with a
' i n-5-yl)-2- i de; M5 :
it oruth 5 Rieke Wb PT R bR i SHEHOLE L piaslig o
Eiug{?faa&s g&%%ﬁﬁédf; tHeSSRNAL ¢6n B tyRh &L adifNQuSBriMAGRIon of the
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15 General Route to Synthesis of Alkyne Precursors
H
X
RB
H_——;—% N Q—Re \\\
X = MgBr, Li o) m OH

H

X 0
H-——:(X + RE | .
m1 —_—

R
R
m2
Q represents carbocyclic or heterocylic ring

The preparation of 2-alkynyladenosines is illustrated in Scheme 1B. A
flame-dried round bottom under nitrogen is charged with 5-(6-Amino-2-iodo-
purin-9-yl)-3,4-dihydroxytetrahydrofuran-2-carboxylic acid ethylamide (NECA

20 2-lodoadenosine) and a solvent such as DMF. The appropriate alkyne, wherein
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Examples of pharmaceutically acceptable salts are organic acid
addition salts formed with acids that form a physiological acceptable anion, for
example, tosylate, methanesulfonate, malate, acetate, citrate, malonate, tart rate,
succinate, benzoate, ascorbate, o-ketoglutarate, and a-glycerophosphate.
Suitable inorganic salts may also be formed, including hydrochloride, sulfate,

nitrate, bicarbonate, and carbonate salts.

Pharmaceutically acceptable salts may be obtained using standard
procedures well known in the art, for example by reacting a sufficiently basic
compound such as an amine with a suitable acid affording a physiologically
acceptable anion. Alkali metal (for example, sodium, potassium or lithium) or
alkaline earth metal (for example calcium) salts of carboxylic acids can also be

made.

The compounds of formula I can be formulated as pharmaceutical
compositions and administered to a mammalian host, such as a human patient in
a variety of forms adapted to the chosen route of administration, i.e., orally or

parenterally, by intravenous, intramuscular, topical or subcutaneous routes.
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15 ( d%olléwiﬂgo DYRENERA ab gurh(a)agacanth, acacia, corn starch or gelatin;

excipients such as dicalcium phosphate; a disintegrating agent such as corn
starch, potato starch, alginic acid and the like; a lubricant such as magnesium
stearate; and a sweetening agent such as sucrose, fructose, lactose or aspartame
or a flavoring agent such as peppermint, oil of wintergreen, or cherry flavoring
20 may be added. When the unit dosage form is a capsule, it may contain, in
addition to materials of the above type, a liquid carrier, such as a vegetable oil or
a polyethylene glycol. Various other materials may be present as coatings or to
otherwise modify the physical form of the solid unit dosage form. For instance,
tablets, pills, or capsules may be coated with gelatin, wax, shellac or sugar and
25  thelike. A syrup or elixir may contain the active compound, sucrose or fructose
as a sweetening agent, methyl and propylparabens as preservatives, a dye and
flavoring such as cherry or orange flavor. Of course, any material used in
preparing any unit dosage form should be pharmaceutically acceptable and
substantially non-toxic in the amounts employed. In addition, the active

30 compound may be incorporated into sustained-release preparations and devices.

The active compound may also be administered intravenously or

intraperitoneally by infusion or injection. Solutions of the active compound or
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25 0 dompound in the required amount in the appropriate solvent with various of the

other ingredients enumerated above, as required, followed by filter sterilization.
In the case of sterile powders for the preparation of sterile injectable solutions,
the preferred methods of preparation are vacuum drying and the freeze drying
techniques, which yield a powder of the active ingredient plus any additional

30 desired ingredient present in the previously sterile-filtered solutions.

For topical administration, the present compounds may be applied in

pure form, i.e., when they are liquids. However, it will generally be desirable to
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Thickeners such as synthetic polymers, fatty acids, fatty acid salts and
esters, fatty alcohols, modified celluloses or modified mineral materials can also
be employed with liquid carriers to form spreadable pastes, gels, ointments,

soaps, and the like, for application directly to the skin of the user.

Examples of useful dermatological compositions, which can be used to
deliver the compounds of formula I to the skin are disclosed in Jacquet et al.
(U.S. Pat. No. 4,608,392), Geria (U.S. Pat. No. 4,992,478), Smith et al. (U.S.
Pat. No. 4,559,157) and Wortzman (U.S. Pat. No. 4,820,508).

Useful dosages of the compounds of formula I can be determined by
comparing their in vitro activity, and in vivo activity in animal models. Methods
for the extrapolation of effective dosages in mice, and other animals, to humans
are known to the art; for example, see U.S. Pat. No. 4,938,949. Useful dosages
of Type IV PDE inhibitors are known to the art. For example, see, U.S. Pat. No.
5,877,180, Col. 12.

Generally, the concentration of the compound(s) of formula (I) in a
liquid composition, such as a lotion, will be from about 0.1-25% wt-%,
preferably from about 0.5-10 wt-%. The concentration in a semi-solid or solid
composition such as a gel or a powder will be about 0.1-5 wt-%, preferably

about 0.5-2.5 wt-%.
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waltodisscontairing phout 1 KO0 18 e thewtiposigrediers. Desirable blood levels

may be maintained by continuous infusion to provide about 0.01-5.0 pg/kg/hr or

by intermittent infusions containing about 0.4-15 pg/kg of the active
ingredient(s).

The desired dose may conveniently be presented in a single dose or as
divided doses administered at appropriate intervals, for example, as two, three,
four or more sub-doses per day. The sub-dose itself may be further divided, e. 2.,
into a number of discrete loosely spaced administrations; such as multiple
inhalations from an insufflator or by application of a plurality of drops into the
eye. For example, it is desirable to administer the present compositions
intravenously over an extended period of time following the insult that gives rise

to inflammation.
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250 meg/kg/min). However, its use in the invasive setting may involve the

intracoronary administration of the drug in bolus doses of 0.5-50 mcg.

30 Preferred methods comprise the use of a compound of formula (I) as a
substitute for exercise in conjunction with myocardial perfusion imaging to

detect the presence and/or assess the severity of coronary artery disease in
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in  pure ThehfMentiowill WORMheN@¥citied Hyi raferde td-thedvibrwing
it will generally be desirable to 52 W) 2006/ 015357
PCl¢teidzbommpier4wbich aemgivension Hivshatian of thmventiqn, aad are not
CoNpoOsSi ti . OF . tions, in conbination with a
degﬁ%F%Fggg%g t§&§é%g%’able carrier, which may be a
solid, aliquid or in a dermatological patch. Useful
solid carriers include finely divided solids such as
talc, clay, Description of Preffered Embodiments

All melting points were determined with a Thomas Hoover capillary
melting point apparatus and are uncorrected. Nuclear magnetic resonance
spectra for proton (*"H NMR) were recorded on a 300 MHz GE
spectrophotometer. The chemical shift values are expressed in ppm (parts per
million) relative to tetramethylsilane. For data reporting, s = singlet, d=

doublet, t = triplet, q = quartet, and m = multiplet. Mass spectra were measured
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5 mcrocrystalline cellulose, silica, alumna and the
like. Useful liquid carriers include water, alcohols
wo@roogloysset s or wat er - al cohol / gl ycol bl ends, i np@ius1v05/027479
the present conpounds can be di ssol ved or dispersed
at effective levels, optionally wth the aid of
norntadiing gauk ¢@ Clasics Higdjesvlatbs nescdpedorh tANHBNASF data

and addi.cii na{n éi 'Céobi al agents can be added to
opt AHPZE! eﬂg’yﬁ %ﬁg ‘lag?@s T 19T YpsyPrestromsiay. Analytical HPLC
r ey Al o A Gidls 0699 akd:RAMGATe gﬁ%gapsgfhﬁe%ds%@a £8(2.1

absor bent pads, used to I npregnat ndages
dr &sl$0meys) cadwms pperyted abritom tehrperatirt e Coagoanddavets Elged at

unp~t ype. or. ol sprayers. Thickeners such as
50y AP in SEiy P Q dcefotir alepcontoiing 0 4% aseRapaid, iUV
es ionf I : b £ 4 .
o SeBionl ALY A Frat DM TBREDUILOE BeblipiyedipLe
wi taas perferingd oarrShémsdaudDiscovers HPRadwith e Shias besk VBEISS Cjg

Oi oaps, and .the like, for applicatiagn
oi 4d¥ F@‘f%ﬁfﬂﬁmmmr%# %tﬁg&aég}l?er gw&wwdw&mluted
de arngl/a0h Gath aGRIRERI0LINS of WhicE ﬁogé{ﬁﬁgﬂlf 5FEA Pro

deliver the conpounds of formula skin are
10 g sethgnelpven! Jminptes wish UM deteqtion 8t 2 Phtin using a SPD10A VP

4, ' LS. Pat, No. 4,992,478), Smt t
2 T Recy 5= A PrtatSinpbiids righon(ey Reres Sgpts ' e
Papreatdpthadt 9820ubO8y HPUsE fluhshdns@afs @phy #Es SQMRRLADS

of formula | can be determ ned by conparing their in

vi tHiEYiR00MAgel (2304089 meshy pyesingreusabls chiramaigrphy eddehs and
Me ' of, ective dosages in
i SRR o e AR BB TN 0t he

15 ar ehrometogmphyrphe dorsam Mefk KatelgdVo0 F259 3RBindhEn shif ul

dosages,.25 of T I’V PDE jnhibitors_are known to the

ar EeDRAf VST iay 4 heorpatogyaghy wat domgisings) 086 miargp Arglpeh
12unfpenetah kitica khie QAPRGEM s dr®BoR ulddea %g&yﬁgq(o%he?g in
formula (1) ina Iliquid conposition, such 4 a
| oflamaerdried glpsswiere yrdess atfwuwiso sthtec@5% wt - %  preferably
fromabout 0.5-10 wt-% The concentration in a
sem -solid or solid 30 conposition such as a gel or a
owder .wi || be about .0.1-5 wt-% preferably about

20 P %885 Methog, R nirtsig Slesub s heremions] 025496 The
anmount of the conpound, or an active salt or
derivative thereof, requiR’ed for usB®in treatment will
vary not only with t e/g rticul @r “galt selected but
also with the route m ni st tjon, the nature of
the condition being .~ oH

//,
H

To a solution of 10 mmol of the appropriate cyclohexanone in 50 mL of THF
was added 60 mL (30 mmol) of 0.5 M ethynylmagnesium bromide in THF. The
solution was allowed to stir at 20°C for 20 h, at which time TLC indicated that
25 all the starting material had been consumed. The reaction was quenched with 5
mL of water, filtered over a plug of sand and silica, washed with EtOAc, and
evaporated to yield a yellow oil usually containing two spots on TLC w/ 20%
EtOAc/Hexanes which were visualized with Vanillin. These two products were

usually the different isomers formed by the axial/equatorial addition of the
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treated and the age and condition of the patient and
wll be ultimtely at the 5 discretion of the

wa@edoeoti3nt physi cian or clinician. In general , P€DWS2065/027479

10

15

20

a suitable dose will be in the range of from about

0.5 to about 100 g/ kg, e.g., fromabout 10 to about 75
g/akgneto thedytonei T copgroundiayere pudhiedsiaJlastoctabmatoghphy
per kil ogram body wei ght, of the recjpient pe -

P eingr A8 A REeR OBt DY S0 BTSCRda g SR vields.
preferably in the range of 15 10 to 60 gg/kg/day. The
conmpound is conveniently adm nistered in unit dosage

f @iempral orethodxanfrepratoondfgiropangy! pireoadig @ng piperazines.
conveniently 10 to 750 g, nost conveniently, 50 to
500 g of active ingrediggnt per unig® dosage form

| deal Iy, the active ingfedient shaguld be admninistered
to achi eve peak 15 pl as congent’rafji ons of the active
compound of from abou /1 to abeyt.’10 nM

preferably, about 0.2 tb 10 nM t preferably, about
0.5 to about 5 nM This nay be heved, for exanpl e,
by the intravenous injection,@fa 0.05 to 5% solution

of the active ingredient, optionally in saline, or
orally admi nistered as a xyeghug containing about 1-100
g of the active ingredient. Desirable blood |levels 20

may be olg gglbﬁgx? &P y%‘? gﬂﬁdl%g ﬁk){blfpﬁﬁfe &%1% u? ]gé?adme

about O. ror

CGARenMN a@@toﬁbﬁlﬂw&e 4dddd 1890 mgmbf propargglt bromide (80%

preebdRead {ocaeL pHGHE0 BURH ob ROy A daReaite: The

aq@c'ﬁ' ﬁ'irﬁfcfﬁge g’é ?RB‘E&’ Rinbi %‘if@pdﬂ%@ V@Y Sess.f Phe RXATP |w§s tken
r ‘or nore sub-doSes per day.

s Ui'p—ld Gfanl bﬁéllcﬁlonﬁyethmlefmatel’rwd thié erigaieid reneovgd, Tihn taqu@us

nunber f di scret e a adm.ni st rations.

o wasPedihan oSt RR it FORL P URRI RS TR (i gyes
bychélfp&llédclﬁﬁﬂgod?ﬂ@flroﬁs Rdd#id stiffdte iteDRSd EdHodnitied tos)ed
For exanpl e, is desirable to administer the present

cMmdmhsvhlqhwammfwdwmg@v@mmm@m@ﬁ@w peri od of
time followng the insult that gives rise 30 to

i nfl ammati on. 54 WO 2006/ 015357 PCT/ US2005/ 027479 The

bi, | f h
ol st PR BOT o Rag Bk LSl R Bl Gy

be determ ned using p nﬁcologlcal nodel s which are
wel | known to the ar si ng testR&.6

E]”’E]
2

X=CH, N

To 100 mg of the appropriate Boc-protected piperazine or piperadine,
JR3275/JR3255 respectively, was added 2-4 mL of neat TFA. The solution was
allowed to stir for 6 hours, after which time the TFA was removed under reduced
pressure to yield a yellow oil. This oil was taken up in 10 mL of
dichloromethane to which was added 10-fold excess of TEA and 3 equivalents

of the appropriate electrophile. The yellow solution was allowed to stir at r.t. for
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descri bed below. 5 The present conpounds and

conpositions containing themare adm nistered as
w@b@eessst ogi cal stressors and used i n conj uncCPCDOS2W05/027479

any one of several noninvasive diagnhostic procedures

to nmeasure aspects of nyocardial perfusion. For

exXi@mlugs, aftel Wik falshashivenss were rayoved and el ]j)mduct purified

conjunction with thallium 2 ocar di i on

i m&lgl&‘?gl w(&gsbdngtTﬁéC@é%mqwg‘% [ 85@&1“2 atgy

|sch & this case, any one of several di fferent

ra& ophar nmaceuticals may be substituted for

thallium 201 (e.g., technetium 99m| abel ed

rad| ophar tjcals i e; Tc- 9 t.am bi
5 LSRR IRCH Lol ARS TR AP BAE o

radi ophar maceuti cal s such as I - 123 I PPA or BM PP,

rubi di um 82, nigRogen-13, etc. : R4 y, one of

the present co ounds may be adm n| mar:le nas a 15

phar macol o Negl ™t ressor in conj unc(/l

radionuclig% n},h'\lcul_og-r—aph»yto “1 e\severlty
[

of nyocardi cnt factile dysf unctl on. In th ?ﬁaa% 2
radi gnuclg.de ventri cul ogr aphi s may be m
pass 0O ated equilibrium stud f the right and/or

| eft vedj|t.|rbq;ie Smlarly, a coﬁ’fi'olﬂm of formula (1)
may be admi ni stered as a pharnmacol ogi cal stressor in

conj unct ixOffarié &ded2} MEhoGRIbitesT @ty ni@gas sasshar g with 2-
presence of regional wall notion_abnormalitie

Si Jeidp adelgomrlemealag(‘}%@g):@ﬁﬁbfﬁmbfeﬁﬁy 5a. et M. Tha appropdate
2 DRBICRERRY 58 R EEP AR WICGRRIN AL BPadldifivlc and

asure coronary bl oo OW suc
10 byo iy cﬁcmfdl Al thiet belvetis hal xss dsgassdfdewfthl nrttqgem &br at least

f f stenot
e hbens 3%8 i oy crrs elded RS RAGH ok 20f Ogtle o
TObppel Y 8 yBllovigh Sibiforl bals iowieds RO hbﬁlfs Usiodh

re effective to provide coronary _
ar teﬁl’pﬁra]hﬂﬂeadm umnl ¢apyletesby FHERIT. if Hhe26a0500 wap net eamaitiety afithis

250 ncg/ kg/ However S _use

s R ] e B ThA PuEFuled o Eabb R v,
15 of cc‘irﬁﬁle{%r BQ sbReR9hikéte £a008d ﬁfde@h@h%cﬁiﬁiﬁ and @heﬁ‘é&’bl%bk ed

nmet hods conprise the use of a cog&gund of formula ( %oa

asreaidus taken ibaek ep ingrsneatleanzquatod 1A n s salpiden wes zhided
di.al
Y Qo Aligd RS THE Rl LARALHD 0B mEhECHochlif HRLEPER Rued

coronary artery di sease
| NS wWIR 12067, 0L 5% HRETdSICIRADS AAR iveit Agaih afiemnad ditiver «fi40

g]!‘/ %%atgfdl\ldgé)l-lp e’lrhfel{Js\ll 2&1\;6%%%& ?Igsuéﬂfy ye?fofwolrnrg% org)%l tﬁg X‘li(?(ﬁee of the
20  plate is collected, slowly washed with 4 x 25 mL 20% MeOH/CH,Cl,, and
concentrated. This product is then purified by RP-HPLC to yield solids after
trituration with anhydrous ethyl ether.
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several techniques including radi opharnmaceuti cal
myocar di al perfusion imging using planar

wa@eianiggsaphy or singl e photon em ssi on conputBOI/US2005/027479
t onography (SPECT), positron em ssion tonograph
(PET), nuclear magnetic resonance 5 (NVR) i magi ng,
pesdnemiedn reepHratastofsc bpaandioggr aphy, digital
subtraction angi ography (DSA), or ultrafast X-ray
comput ed tonqg,@zohy (CINE CT). ye&,nethod is al SyRr",
provi ded cgonprising the use of la conpound of nf | a
(1) as a su%gt(/l"t ute for exe(?cilse/Ni n conjunction wth
i magisng toN/dm)e\ot the pgresen¥e NaJer/or agsess Thev xy -
seveﬂi\td%g i schegit, véntrd cul ar dystundt n 10 (CRR)wZ
huH8ns rein ischéic ricular dysfu on is
measur &4 8y any one of 8§Bv@fal inmaging t &ENAT ques
i ncl udi nigt echocar di ogr aphy%2 contr ast 13
ventri cul ography, or_radionuclide_ventricul ography.
The nyocar di al® 8&s BRECIFIRPHRa JEACH oHErY artery
di sease, ventradkggl ar dysfunction, differences in blood
flow through di sease-free coronary vessels and
st enot i c Toarconkd goltes ef epnapramd Hel in; dkephobis Addast abodt 3 s

al so.provi ded co L.Sing .t.he use .of .a.conmpaund, of .
Fordhiraen e SO TRL IERP st EnF o QR IRLRea € s,
5 CORjatity BfhiMg torobRAaBSpéfure @bt 1NGoeR! aherylvbhtdothen

flow velocity to assess the vasodil at orIy capacit
( r wEved eic apraeite yelbt-2@s povhalepold.+ Ehisseld i tﬁmﬁmﬁ%ﬁd

wher ei p_ cor onar Lkt 1S neasured by
an@cc%dgn%? eg%rg;’rg?!h@ggﬁé &%&%&ﬁ%@]ﬁg(} i'3rig Doppl er fl ow
20 catheter or digital subtraction angi ography. The
invention wll be further described by reference to

t h8cifefld 2VPrRgaratit & 9’ Qehi@@RRIgs, Wwhich are given for
illustration of the invention, and are not intended
to be limting theregfg,25 Description ofy#,effered
Enbodi nents All ng| tilng points were degjerlgined with a
Thomas Hoover cap(/lﬁé@xI| mel ti ng poi nt’ gpparatus and
are uncorrecged. ciNeat magneti @ resdhamte! spectra
for protoméwﬁgy wer e J ecar 300 MHz GE
spect r ophotone The Theti €&l sh al ues are
expressed in pBFh Fbarts per 30 m | IoiHo%) relative to
tetranethyl silan&' For data reportifg, s = singlet, d
= doublet, t =triplet, q = quart%tb, and in =

nul tiplet. Mass spectra were measufeqgp6 WO

2006/ 015357 PCT/ US2005/ 027479 on @ HEinnigan LcQ

Cl assic. H gh resolution nass spe@tﬁ try (HRVB) data

0 NN N
0 (CR'R?)-Z
RR®N
OH OH
2.3
a) 1) SOCl,, MeOH; 2) NHR®R' (neat)
10 b) Pd(PPHa)s, Cul, TEA, DMF, CH3CN, alkyne

To a cooled solution of compound 1.1 in methanol is added about 5
equivalents of ice-cooled thionyl chloride. This solution is allowed to stir,
gradually coming to 1.t for about 12 hours. The solvent is then removed en
vacuo to yield compound 1.2, which is dissolved in the appropriate amine

15 (NHR,Ry) at 0C and allowed to stir for several hours or until complete. The
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was provided by the Nebraska Center for Mss
Spectronetry. Analytical HPLC was done on a Waters

wQe®deogspar ati on Module with a Waters Synmet r yPCBUSR03/027479

X 150 mm) col umm operated at roomtenperature.
Conmpounds were eluted at 5 200 L/mn with 70:30
aceolypittis thep revaded, undentagiimhngd Ghefodeepingficiciisl, Wwith

Do FBEEYFApY B rafpabY Bsmga gt of mehan g0
Shidreatbzoim Ehagon b rd b Gs WviiteRo ! ThiRd6d Mir SR tekB

(20 x 100 mm) colum operated at roomtenperature.
CoAproiding taganerab methed 4 tatyid@etihpdundd.3.h a gradi ent
20-80% of water (containing 0.1% TFA) to 10 net hanol

5over 15 minutes with UV detection at 214 nmusing a

10

15

SPR | VP Tupabl g detector. Al final conpounds
prggléem%g:’d ﬁré:p%ra %F%Ié? Shed to be greater than 98%
pure by HPLC. Flash chronmat ography was perfornmed on
Silicyl e 60A gelNR)230-400 nmesh) or using reusabl ¥R
chr omat ogr ap ums and system from RT ScN iNf i C,

Manchest er Anlal ytical thin-layer 15 chro ’gﬂ@phy
ts.

rck Kieselgel, 60 F254 al ugi num $he
Pr epapaticv@~thi n- | ayer chromatogr aphys usi ng
1000 mi crymfAnal tech Uniplate with si hriigcg%egl . A
reacti ons -were done under a nitrogen atnosphere in
fl ame-dri edt gl assware unl ess ot herw se stat3d. 20
General nethod 1: Preparation of al kynyl cylcl ohexanol s
Rs OR0O OH H To a solution of 10 nmol of tbhe
appropriate cycl ohexanone in 50 nL of THE Mmas added
60 nL (30 mml) of 0.5 M ethynyl magnesi um Qrom de in
THF. The sol utieh was allowed to stir at Ogcfﬂa?)z 20
i

h, at which ki TLC indi cated that 25 all N

N
rli aJN had beeg consuned. The ré/ﬁ i.an was

SNJF&of fer, Tigtered® over|a B?Nf
ca, msﬁ%ﬂ%‘zt h Et QA¢, na por at ed ERRImZ
yield a Qw oi | usually cogﬁ,'g)g,'ﬁwi Nyt pots on TLC

w  20% ¢/ Hexanes which were visualiz&d with

Vani | li n. 3hese two products were usuall3s the

di f f er enty He$@ BRES l© L RGH X t or .l
2dd L1 onord bt e e et & TR 8457470

starting rrm</

Hydrazine hydrate (1 equiv) is added to a stirred solution of 1.1 (1
equiv) in dry DMF, HBTU (1 equiv) and DIEA (2.5 equiv) and the solution is
allowed to stir for about 24 hours. After extractive work-up, 3.2 can be isolated.
3.2 can be treated according to general method 4 to afford 3.3 which can then be
dissolved in EtOH and treated with ethylacetimidate hydrochloride and TEA and

refluxed for about 16h to yield 3.4 after chromato graphy and deprotection using
50 % formic acid for 6 h.
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al kyne to the ketone. The conpounds were purified via
flash chromat ography usi ng 10% Et OAc/ Hexanes to yield

w@b@an1357Ts or white solids in 50-80%yields. PCORI085/027479

10

met hod 2: Preparation of propargyl piperadines and

pi perazines. R R6 X NN H)n HJ5 X=CH N To a
solSehéme4oPreparaliomodd’- 0P 4tdxadiapgleopri at e pi perazi ne or
pi peradine in 20nL acetonitrile were added 12.0 mmol
of propargyl broqlde (80% stabilized in tolyepe) and
50.0 nmol of adﬁyérous pot assi um car bonatg._The

reaction m Nwas filtered, and evapor(a led)'t
dryness. Then ue was taken 10 up in ﬁt)\b

di chl ogoneg hane/ wat er and 4 he or g ved. The
aquebfls washed wi th an additionalk=8{x 25 nlL

di chloro hane. The organic was then /dried using
anhydrous’ sodi um sul fate, filtered, andzcogcentrated
to yield <crude product whi ch was purified §ing

col umm chronatogugg 15 General nethod 3:

Prepar ati on q{ fled pi peradi nes and pi pef, az nes

>~0Oyo R6 1 “NEXJ X H H X=CH, NToloomg

appropri ate cwﬁF&&scted pi per azi ne on)plpe a mn R
JR3275'3R3 respecticw'ehyz; s added oL | of neat™(CR'R%),z
TFA. The tion was allowed to sti f hour s,

after whi €h<®ine the TFA was renoved undét~<Peduced 20

pressure tq yjeld a yellow oil. This oil was taiken up

in 10 nL of| dichloromethane to which was added 10-fold

excess of 1EA and 3 equivalegts of the appropriate

el ectrophi I'e. nd@he yel | ow sei-utaron was allowed to stir

at r.t. fo</n l § WO 2006/ blg‘iS?O PCT/ US2005/ 0274 7QR),
o

o ) R AL e A
I S (CR'R?)-Z ¢ o, NN
HoN N " R—( N 2
2 N 0 (CR'R)nZ
0-.0
>
N OH OH
45
46

a) 1) TEA, CH,Cl,, pivaloyl chloride, 0 C; 2) ammonia b) Pd(PPHs),, Cul, TEA, DMF, CH5CN, alkyne c) TEA,
DMAP, CH3CN, DMF, POCI3 d) NH,OH HCI, K,CO3, EIOH, 80 C e) 1) 90 C 2) 50% formic acid, 60 C

Pivaloyl chloride is added to a cooled solution of 1.1 in DCM and TEA
and allowed to stir for several hours. Ammonia gas is the bubbled through the
solution to afford 4.2 after isolation and purification. 4.2 can be treated
according to general method 4 to afford 4.3 which is then taken up in anhydrous
acetonitrile and TEA and DMAP are added. To the ice-cooled solution is
cautiously added POCl;. After stirring for about 30 minutes, DMF is added to
the solution and the mixture heated to 95C for about 24 h. Purification affords
4.4, to which is added potassium carbonate and hydroxylamine hydrochloride
after dissolution in EtOH. This solution is refluxed for about 24 h to yield 4.5
after purification. Treatment of 4.5 with the appropriate carboxylic
acid/anhydride pair affords 4.6 after reflux and deprotection using 50% formic

acid.
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12 hours, after which time the solvents were renoved
and the product purified using a 1.1x30Ccm 14 g RTSI
wa@odogors3gi t h a 5% 30% gradi ent of et hyl PCT/US2005/027479
acet at e/ hexanes. 5 General nethod 4: Preparation of
2 AAs (2-al kynyl adenosines). NR7)2 N(R7)2 N N// \
~\ NNNNXOXO(CR RRymZ OHOH OHOHA
ed 25 nL round bottom under nitrogen was
Flg%e%m Prsparatipmefdt dobh e3adiezodesal og (40 ng) and
d| ssolved in 2 nL of DWF. The appropriate alkyne
(approx 0.1nl) w@y, t hen added fol | owed by 4ni Ng¥):
acetonitrilenand, 10 0. ImL of TEA Al thr vent s
had been dedasked with nitrogen for at | ea§t!

hours. oTo thi's ¥ol'lti on was adde le p rcé"%%'
Pd( Pﬁ’gw 6 nole %—to‘pper R# _qil yel | ow sh
sol ution al | owed tgcfb r for 2#Hhou) fat room
t enper at f5e’ or unti IrR® éte by HPLC. "T¥ the

reacti on was not conplet® at this ting, 5additional
catal yst, Cul, and TEA were added. Afte the reaction
was 15 conpl ete the solvents were removex undggn,

hi gh-vacuum and the red/black residue takenb ck up
in a small amoul®Ref DMF. Thics sol ution was(fam a

preparative ZE&,@ TLE pI ate (Anald echy 1000 Nn
20cm %y ZOcm\ ﬂ luted first WI/Ub 120 mg off 40% (CR'R%)y-Z
doL

HeRBar(é CH2Cl2, gnza ai n teﬂ n of 40
rr1_ofo he UVacw““and(usuaIIy fet®ow in
col or) |rb g mddle of the 20 platelscllected
slowy vvas]ggd with 4 x 25 L 20% MeOH CH2CE and

concentrated. This product is then purifi ed by RP- HPLC
to yieP: >%"ng ifispraipy Bloride.0,Gy D lHiat fourh) RIFPHoiaPvh Jieks P CHoCN.,
et hyl &PREP VPHE PRk 28676/t 8755% CPCT/ US2005/ 027479

S herre 1Plva{oylo (?h.l ée is a (gedst'o aes?)%u%gn %? ?llqg THF and DIEA at 0 C.
5 After stirring for several hours the appropriate hydrazide is added and the
mixture allowed to stir for about 3 days to yield 5.2. This product can be treated
according to general method 4 to afford 5.3 which is dissolved in DMF and
treated with POCl; at 0 C for several hours to yield 5.4 after purification and

deprotection with 50% formic acid.

10
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N(R7)2 N(R7)2 N(R7)2 N, NNN ~<NNNI NNi ON

HOO Oa ReO-b RRO~0O (CRRR)YmZ OHOHOH OH
wW@RD08/0153372 1.3 a) SOCI 2, ReCOH b) Pd( PPH3) 4, QCT/USHA5/027479

DMF, CH3CN, alkyne To a cool ed solution of conpound

1.1 in alcohol is added about 5 equival ents of

i cSchon¢ 6dPrdpamniyh of4+ 0B brlezoleThi s sol ution is al | owed

to stir, 5 gradually comng to roomtenperature for

about 12 hours.m§ye solvent is then renoved en viagya

to yield 1.2 as a“white solid. This solid is then,

treated aceo di'Ng to general nethod 4 to yi eKd | L

compoupd 1. 3N nme 2: Preparation of 59 amde N

anal ogd: MR7)2 N(R7)2 CN°\N NI R " HOB O

a RN — OHOH 1 2.2 bNKR)2=(N | ~N

O N N Jo R2YmZ RfRe OH 2.3 a) OC12,

MeOH;, 2) MHReRf (neat) 10 b) Pd(PPH3) 4, | ,62TEA, DVF

CH3CN, al kyne To a cool ed sol ution of coggqg:d 1.1 1in

met hanol i s added about 5 ,
NR),

N(R"); c N XN

<
N XN N //\
</N]ﬁ/ 2 "N (CR'R?,-Z
-
N \\ (o]
o]

N R
RE— N 152 N
oL (CR'R¥)y-Z TN —(
_
AN
OH OH
6.4 6.3

a) 1) DIEA, DCM, pivaloyl chioride, 0 C; 2) THF b) Pd(PPH3),, Cul, TEA, DMF, CH5CN, alkyne c) 1) PDC, DCM, 4A
sieves, AcOH; 2) POClg, Toluene, Reflux; 3) 50% formic acid, 60 C

Pivaloyl chloride is added to a solution of 1.1 in DCM and DIEA at 0
C. After stirring for several hours the appropriate 1,2-hydroxyl amine is added
5  and the mixture allowed to stir for about 24 h to yield 6.2. This product can be
treated according to general method 4 to afford 6.3. This product is dissolved in
DCM and treated with PDC, 4A molecular sieves, and AcOH to convert the
alcohol to the ketone. This intermediate is then converted to 6.4 by reflux in

toluene after treatment with POCl; and subsequent heating in 50 % formic acid
10 for6h
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equi val ents of ice-cooled thionyl chloride. This
solution is allowed to stir, gradually coining to r.t
wo orocalssr 12 hours. The sol vent is then renovEdI/ER82005/027479
vacuo to yield conpound 1.2, which is dissolved in the
appropriate amne 15 (NHRaRb) at OC and allowed to
st iSchéwe 7s @vagmadtioholid 51,614 thiatiazoleonpl ete. The 60 WO
2006/ 015357 PCT/ US2005/ 027479 solvent is then renoved
under vacuum ang )he product purified via N(R"),
crystallizatio Gr2 chr omat ography using a gr@d' nt of
met hanol an /;E)\ | oronet hane to afford 2.2 @s] Mlte
solid. Jhis NO~is then treated oaccaydi ng)ton
general mephod 4 to yield @ogpoug é kgic}}\ems 3:
Pr epdfat f 4" triazoles: N(R/)2 tNaR7)2—<N 1 N, N
O N N~I ONON~I I—IOOFI%J)O@JQNZ ONO 12x0%3.2 b
N(R7)2 N(R7/)2 NNc //N eN NNEGAGNNRNNDO
\ (CRRR)YmZ\OjjlHRa HNJ~ CRIR2)m Z OH QH HCO Salt
Nl -12 O 3.4 3.3 a) HBTU, DI PEA, DMF, H2NN H20 b)
Pd(PPH3) 4, Cul, TEA, DM, CH3CN, al kyne C) ,)Q( OH,
80C, 2) Formic A®)el, 50% Hyde¢azi ne hydrat eN(l equi v)
is added to ik&,\rred solution of 1.1 (1 <ef

) in
dry DM, qui v) and DI EAg(2. % equi ra%s&he
soIFﬁﬂ Op | 10 Nal d to sti r /ﬂ\or boug. 24 hour S(CR'RYy-Z
After S 8 i ve wor k<8P 3. 2 Ban bl |QL§}ed 3.2 can
be treate cording to general mst hod %<Po afford 3.3
whi ch can then be dissolved in EtCH and treated with

et hyl aceti m date hydrochl ori de and TEA afd

a) 1) DIEA, THF, pivaloyl chloride, 0 C; 2) DMF, r.t. 3h b) Pd(PPHg)y, Cul, TEA, DMF, CH3CN,
alkyne c) 1) Lawessons reagent, CH3CN, 50 C, 18h. 2) 50% formic acid, 60 C

Pivaloyl chloride is added to a solution of 1.1 in THF and DIEA at 0 C.
After stirring for several hours the appropriate hydrazide is added and the
5 mixture is allowed to stir for several additional hours to yield 7.2. This product
can be treated according to general method 4 to afford 7.3 which is dissolved in
acetonitrile and treated with Lawessons reagent at 50 C for about 1 day to yield

7.4 after purification and deprotection with 50 % formic acid for 6 hours.
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refluxed for about 16h to yield 3.4 after

chr omat ogr aphy and deprotection using 50 %formc
w@edod/oisss7 6 h. 15 61 WO 2006/ 015357 PCT/ US2005PORVE2095/027479

Schene 4: Preparation of 4'-1,2,4-oxadi azoles N(R7)2

N(R)2 N~NNN_ NONI JOBnI| NI HO ~" a HZN jo

O 93Bemé 82 PrépafationNER7)etrablfl®R7) 2 N N //N\N NN\ c O

\NNNMN O(CRRR)mZ (CRIRRY)mZ HZN O',~O0 00 4.3

4.4d O NR7)2.1) R8-ii-OHNNO O N(R?)ZN(FH@

R8-f1-0.-fl-RARIN ~N NNN~<(CR1R2)m7j R HZN N O
(CR I'-\’Z)mz\,N | off off 4.5 |
- O

o NTONT °
HO 0] ——a——> HaN —7
o7<> O 42
1.1 b
, NR)
N(R")2 Ny
ap: e
<N l P c o) N 12
N o o (CR'R*)nZ
Ny o (CR'RA)-Z HoN
0—.0
0-0 44 S
AN N 4.3
d l
N(R"), N(R)

N B N

¢! Ak
Nz NN oM NN S
HN (CR'RA)-Z R-N N SN(CR'RY,Z
(0 . N=L__o (CR'R2)y
- =

7§O OH OH
8.5 8.6

a) 1) TEA, CHyCly, pivaloyl chloride, 0 C; 2) ammonia b) Pd(PPH3)4, Cul, TEA, DMF, CH3CN, alkyne c) TEA,
DMAP,CH5CN, DMF, POCl3 d) TMSN;, toluene &) 1) Ryl, KoCO3, DMF; 2) 50% formic acid, 60 C

Pivaloyl chloride is added to a cooled solution of 1.1 in DCM and TEA
and allowed to stir for several hours. Ammonia gas is the bubbled through the
5  solution to afford 4.2 after isolation and purification. 4.2 is then taken up in
anhydrous acetonitrile and TEA and DMAP are added. To the ice-cooled
solution is cautiously added POCIs. After stirring for about 30 minutes, DMF is
added to the solution and the mixture heated to 95C for about 24 h. Purification
affords 4.4, to which is added toluene, azidotrimethylsilane, and dibutyltin oxide
10  and the mixture is heated to 60C for about 15 hours to afford 8.5. Treatment of
8.5 with the appropriate alkyl halide and potassium carbonate affords 8.6 after

reflux and deprotection with 50 % formic acid for 6 h.
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4.6 a) 1) TEA, CH2Cl 2, pivaloyl chloride, 0 C 2)
ammoni a b) Pd(PPH3)4, Cul, TEA, DMF, CH3CN, al kyne c)
WO BAs/O01BVAP, CH3CN, DMF, POCI 3 d) NH2C0H HCl, Keda28s2005/027479

EtOH, 80 Ce) 1) 90 C 2) 50%formc acid, 60 C

Pi val oyl chloride is added to a cooled solution of 1.1

i n PD@etadiod 1TEA(tedRtyl-dimethel-sitanglok yme 0K Sg¢Rhaky A1 N0l
ia gas is the bubbled through the 5 solution to

af d 4.2 after isolation and purification. 4.2 can

be treated according to general nethod 4 to afford

4.3 which is then taken up in adh drous acetonitrile

and TEA and DVAP are added Q£§fﬁé i ce-cool ed sol ution

is cautiously added POClB'/ﬂ&fbr stirring for about

30 mnutes, DWVF is added (o the solution and the

m xture heated to 95C for_abput 24 h. Purification

affords 10 4.4, to which i¥ added potassi um carbonate

and hydroxyl am ne hydrochlogjide after dissolution in

EtOH. This solution is refl U¥dd for about 24 h to

ield 4. jficatio reatnpent of 4.5 with
%/ Ih : appr 3}8 re}ag(iogg{f%% ﬁ%tﬁlemggi ¢i (g'pa‘%a Ky-d !.qna@l) paME (‘iO mlL)
f TBRE i
R or o e e bt D ARG R 18 7558 oD,
Schbereeagtionpyagalfoatadde siirf at 25 2CFor] Ghwoarthfierodiesh Nifd&hRirated

B/ B oo B D e 5
NCRT) 2 The Bhbr lalds wWrd pbdledhanld Rk &8 BaldRwfih 158r (2 DNy,
RaTlL\Ic; e’:\tlh;r layer became clear. The ether layer was then concentrated in vacuo
10 and the product purified by flash chromatography, on a silica gel column, eluting
with 1:2 ether/petroleum ether to yield 83 (3.80 g, 62%) as a homogenous oil.
'HNMR (CDCL;) § 3.46 (d,J=6.2Hz,2H),3.39(d, J=6.2 Hz, 2 H), 1.95-1.72
(m, 4 H), 1.65 (m, 1 H), 1.40 (m, 1 H), 1.03 ~ 0.89 (m, 4 H), 0.88 (s, 9 H), 0.04
(s, 6 H); *C NMR (CDCl5) 5 69.2, 69.1,41.2,41.1,29.5, 26.5, 18.9, -4.8;.
15 APCIm/z (rel intensity) 259 (MH", 100).

Preparation 2: Toluene-4-sulfonic acid 4-(tert-butyl-dimethyl-
silanyloxymethyl)-cyclohexylmethyl ester (84).

20 To a 100 mL-flask containing 83 (3.4 g, 13.2 mmol) in CHCl; (30 mL)
was added tosyl chloride (3.26 g, 17.1 mmol) and pyridine (3.2 mL, 39.6 mmol).

The reaction was allowed to stir at 25 °C for 14hoursafter which time the
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0 (CR RYmMmZHHO0'0O OHOH5.3 5.4 a) 1) D EA THF,
pi val oyl chloride, 0 C 2) THF, 3 days b) Pd(PPH3) 4,

w@os/0T8% DMF, CH3CN, al kyne c) 1) DVF, POCI BCRYUSH05027479

10

15

20

25

formc acid, 60 C Pivaloyl chloride is added to a
solution of 1.1 in THF and DI EA at OC_. 5 After _
st ircacCiing wiap corsemerted inhaoustot yieldappetagtitieabBd. Y6 i1dz kslRl was

e e T
ac aadiéiond etter %SE?@ A1) Mehbefefal O %efﬁéc’%(?_oég’dé?o#ééﬁ?tgé th

di ssol ved in treated Wth PCC .
sevaeus! to yenld & clear gl wh@h 5vag4 pafified bplest ¢hranatopraphyg on a

5 20057 el iag ol 04 TrebSilinam gt onta gn 45 ants 20

of a§a whitd s@&ﬁHzo ot gqi\m li@b%ug@%??s?(d !N—“ﬁ‘b ) IM%@W U 76%

N N
Q_|2é—1)23 8g|)(d,|(JR7§ 2 HZ\PRE 3B Tc(d) T N A, 2I\H), 2M4\(N 3 HN'1.93-1.72 @n,

N MnRebs o, £ Y 750 4 12,08 - Bsban, 455 6B W S0 0.04 .6

H); "CNMR (CDCl;) 8 145.1, 133.7, 130.3, 128.4, 75.8, 68.9, 40.7, 38.0, 29.1,
26.5,22.1, 18.9, -4.9; APCI m/z (rel intensity) 413 (MH", 100).

Preparation 3: (4-Prop-2-ynyl-cyclohexyl)-methanol (86).

OH

(

/'"O

H

A 3-neck 250 mL-flask equipped with a gas inlet tube and dry-ice
condenser was cooled to —78 °C and charged with liquid ammonia (40 mL). To
the reaction mixture was added lithium wire (600 mg, 86.4 mmol) generating a
deep blue solution. The mixture was allowed to stir for 1hour. Acetylene,
passed through a charcoal drying tube, was added to the ammonia until all the
lithium had reacted and the solution turned colorless, at which time the flow of
acetylene was stopped, the acetylene-inlet tube and condenser removed and the
flask outfitted with a thermometer. DMSO (20 mL) was added and the ammonia
evaporated with a warm water bath until the mixture reached a temperature of
30 °C. The solution was stirred at this temperature for 2 hours until the solution
stopped bubbling. The mixture was cooled to 5 °C and compound 84 (11.25 g,
27.3 mmol), in DMSO (10 mL), was added. The temperature was maintained at
5 °C. The mixture was allowed to stir at 5 °C for 0.5 hours. Then the solution

was gradually warmed to room temperature and stirred for an additional 18
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w@kemys3at kyne c¢) 1) PDC, DCM 4A sieves,

10

15

20

25

O O CHOH 6.4 6.3 a) 1) DIEA, DCM pi val oyl
chloride, 0 C 2) THE b) Pd(PPH3)4, Cul, TEA, DM,

POCl 3, Tol uene, Reflux; 3) 50%formc acid, 60 C
Pi val oyl chloride is added to a solution of 1.1 in DCM
anoDsEA Imtbrﬁ)wn/ﬁlacléhaenols ix titengasf parureziesi@rigloviioids 30009

d dded. 5 d the
m e PR ragte f (e 20005, BBt v b any oy Bife, and
Th 'c§ndéﬁ@£’£b'& In &‘a@ﬁo Qﬁ‘ylElrd e@l@vﬂ&? Of gl (ﬁgwgso%lg%%%Fﬁ Ly ddlssolved
method 4 to af hi's product

DCW BHE R0%Gmi elnd/\ﬁ:hahg@D@ a rpwnish eﬁlwr Eporsad:eh/tﬁm, of IBAF
al fot
5o Ph (FEAY & 45 SBionE ARG BRlushS s G510 St fhaquers

t obueire Na hingisphdre anmenititihg hh@@@é{%@mk
heatl ng.in 50 % form c aci d 10 f

%‘éﬁ&ﬁa@ W& water (200
58/ 61$ sxirackdwitisgthesBopPg L) SEhﬁeﬁber‘ﬁxtrWewareaionﬂmed

o T, TR b

N oﬂNh sﬂJZa gle17commﬂ, eluting WNERI) 2tter/PétFddn efNeto/ yik1dN6 (8.9Ng,

\

93%) as a yellow oil. 'HNMR (CDCl13)63.45(d,J=6.2,2H),2.10(d, I =6.2,
2H),1.9 (s, 1 H), 1.94~1.69 (m, 4 H), 1.52 — 1.34 (m, 2 H), 1.16 — 0.83 (m, 4
H); “C NMR (CDCl;) & 83.8, 69.5, 69.0, 40.8, 37.7,32.3,29.7, 26.5.

Preparation 4: (4-prop-2-ynylcyclohexyl)methyl acetate 87).
O \n/
(5 °
\

To a solution of 960 mg (6.31 mmol) of 86 in 6 mL DMF was added
0.62 mL (7.57 mmol) pyridine and 0.78 mL (8.27mmol) acetic anhydride. The

H

reaction was allowed to stir overnight at room temperature. After 16 hours,
starting material still remained. The reaction mixture was heated at 75 °C for 3
hours. The solvent was removed under reduced pressure to yield a yellow oil
which was purified by flash chromatography, on silica gel, eluting with 1:3
ether/petroleum ether to yield 1.12 g (91%) of 87 as an oil. 'H NMR (CDCl)
63.87 (d, J = 6.2 Hz, 2 H), 2.06 (d, ] = 4.3 Hz, 2 H), 2.03 (s, 3 H), 1.98 — 1.93
(m, 1 H), 1.92 —1.83 (m, 2 H), 1.83 - 1.74 (m, 2 H), 1.63 - 1.36 (m, 2 H), 1.12 -
0.90 (m, 4 H); °C NMR (CDCL;) § 171.7, 83.7, 69.9, 69.6, 37.4, 37.3, 32.1,
29.7,26.5, 21.4; APCI m/z (rel intensity) 195 (M, 30), 153 (M*, 70), 135 (M,
100).
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wabioonisse; 0 C, 2) DVF, r.t. 3h b) Pd(PPH3)4, Bul/psmEs27479

10

15

20

R3--~ NNp (CRRR)YmZ S (CRR2)mZ R8 NN~ HH
Ol~0 OHOH 11 " 7.4 7.3 a) 1) D EA THF, pival oyl

DMF, CH3CN, al kyne c) 1) Lawessons reagent, CH3CN, 50
C, 18h. 2) 50% formc acid, 60 C Pivaloyl chloride is
adBegdatitom S sbbutpk Bynylfcytloheianechitioxgtid abi Eg8)at 0 C.
After stirring for several hours the appropriate
hydrazi de is added and t Oii xture is allowed to
stir for several additional§ hours to yield 7.2. This
product can be treated a ding to general nethod 4
to afford 7.3 which is di gsollved in acetonitrile and
treated with Lawessons reagenht at 50 C for about 1 day
to yield 7.4 after purification and deprotection with
50 % formc acid for 6 hours.§65 WO 2006/ 015357

PCT/ US2005/ 027479 Schene 8: Prepgarati on of
4'-tetrazole N(R7)2 N(R-)2 N"'" NNNN\WJI I OONN

| O a H2N Olutid® iDcRrobfim @iékide &0D g, 15. d%ﬁ%))Zin I RTBIA Y

| l\b 6<r}11N4 I150NmmNol)I Wa’\sr.lcooi\cladl?o g“ °% agd (added toa solutlon of 86 (280 mg,
1.84 mmol) in acetone (15 mL). The mixture was allowed to warm to room
temperature and allowed to stir overnight. Isopropanol (4 mL) was added to the
green/black solution, which turned light blue after 1hr. After adding water (15
mL), the solution was extracted with CHCl; (6 x 25 mL). The organic layers
were pooled and concentrated in vacuo to yield a white solid. The solid was
dissolved in ether (50 mL) and extracted with 1 M NaOH (2 x 30 mL). The
basic extracts were pooled, acidified w/ 10% HC], and re-extracted with ether (3
X 30mL). The ether layers were combined, dried with sodium sulfate and
concentrated in vacuo to yield a white solid. The product was recrystallized
from acetone/water to yield 88 (222 mg, 73%) as white needles: mp 84-85 °C;
'H NMR (CDCls) § 2.30 —2.23 (m, 1 H), 2.17-2.11 (m, 2 H), 2.07-2.03 (m, 2
H), 1.97 — 1.91 (m, 3H), 1.51-1.39 (m, 3 H), 1.13- 1.01 (m, 2 H); °C NMR
(CDCl3) 6 182.5, 83.8, 69.6, 40.7, 37.7, 32.3, 29.6, 26.5; APCI m/z (rel
intensity) 165 (M, 100).

Preparation 6: Methyl 4-prop-2-ynylcyclohexanecarboxylate (89).

oW o

/'“C\/

H

To a solution of 88 (240 mg, 1.45mmol) in 7:3 CH,Cl,:MeOH (10 mL)
was added TMS Diazomethane (2.0 M in hexanes) (0.9 mL, 1.8 mmol) in 0.2 ml
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N O (CR R2)m
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ZHN OO O004.4 43 d N(R7)2 N(R7)2
NNNeN \NN"HN (CRR2))nmZ e R- NN
WO oRéREBRZ OO OH OH 8.5 8.6 a) 1) TEA, CH2CI PCT/US2005/027479
pi val oyl chloride, 0 C, 2) ammonia b) Pd(PPH3)4, Cul,
TEA, DMF, CH3CN, al kyne c) TEA, DVAP, CH3CN, DM,
P%&tﬁﬁm—ﬂtﬁ\&loﬁr@inumeé yel)ovd.) TE@Ie,actﬁ@fm allovred t@ ;tlrﬁgp/an

f d, 60 C Pival hi
codeanad i v 00 TIPSR At TR RICA] 1 BIEH g

Stifed (ﬁ{)}?‘ﬁﬁg gﬁfﬁl th& S lSon lfé@ﬁi'ﬁ@ k8lo8ass. Ithetrbtibn Rk ed

throu ut|onto afford 4.2 after isolation
ara\.dncpmtraﬂed tatacon to 4n @il ivhichtveas ruaified by plashy chramptpgraphy on

5 Co S B RERRI L GRS D s

St THGMEO(CIAD0) 3,80 (TAYLRSs @M@(ﬁﬁlmmwmm@sm
e

ut| on an mxture eated to 95C for ablg)ut 24 h.
Pulr95f+ cA0i(mn2 HBf .49 dd.34. (4, 3tk), WHi0cH).P3 (raddi B t@NMF\e

O S Do el s %S%%ah E’ﬁkyﬁ b ks %?lgzg?% i
8.. trt 8.5
halﬁﬁegs-eg{yz frgqt aggol Blm ca\rMbE)naE eea?\?g: ggr ISaESea?t e)r/

10 reflux and deprotection with 50 %formc acid for 6 h.
66 WD 2006/ 015357 PCT/ US2005/ 027479 Preparation 1:

[ @é%&ittm&iﬂyﬁnsgﬂr -(EPophres])taiyHenylymet yiy g thyl cirodnaie/(OD)-
-methanol (83). ° (0Si 0 SOH To a 100 nmL-flask
containing 79 (4.0 g, 27.8 Q.in DVF (40 nL) 5 was
added TBDMSC1 (3.56 g, 23.16 I ) and i m dazole (3.79
g, 55.6 mmol). O

N

H

Yield: 345 mg, 81%. 'H NMR (CDCl3) & 0.98-1.07, 1.40-1.52,
1.57-1.70, 1.78-1.93 (4 x m, 10H, cyclohexyl), 1.96 (t, 1H, acetylene), 2.10 (dd,
15 2H, -C¢H,0CH,CCH), 3.78 (s, 3H, -OCH), 3.96 (d, -CsH1oCH0-).

Preparation 8: Trans[4-(1-Propargyl)cyclohexylmethyl] iso-butyl carbonate 91).

20 Yield: 433 mg, 83%. 'H NMR (CDCl3) 8 0.95 (d, 4H,
-OCH,CH(CH;)»), 0.98-1.09, 1.40-1.51, 1.57-1.70, 1.78-1.93 (4 x m, 10H,
cyclohexyl), 1.94-2.04 (m, 1H, -OCH,CH(CHs)), 1.96 (t, 1H, acetylene), 2.10
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The reaction was allowed to stir at 25 C for
16hoursafter which tinme saturated aqueous LiBr (50

wonjosmassadded and the reaction extracted w t hP@r/ig200%/@27479

10

15

x 50 nlL). The ether |ayers were pool ed and extracted
agai nwth LiBr (2 x 35 nL). The ether |ayer becane
&aaQH Thel, £ AECH RO, W8S (2 hdMIiEoMEERCHHECED) n vacuo
and the product purified by flash chromatography,
orCséIIQQHzQ:e) gel colum, eluting wth 1:2
et her/petroleumether to yield 83 (3.80 g, 62% as a
honmogenous oil. "H NVMR (CDC13) 8 3.46 (d, J =
2PHparaBoB9: Trehns[3-(F- mOﬁargyl)cyglohpxylme@sll ezl cqrhpnate (—‘52>
1.65(m 1 H, 1.40 (m | , 1.03 - 0.89 (m 4 H,
0.88 (s, 9 H, 0.04 (s, 6 H); LZC\NVR (CDC13) 8 69. 2,
69.1, 41.2, 41.1, 29.5, 26. 18 -4.8;. 15 APCl nmlz
(rel intensity) 259 ( , ~ Preparation 2:
Tol uene-4-sul fonic aci d 4-0tert-butyl -di net hyl -
si | anyl oxynet hyl ) - cycl ohéxyl met hyl ester (84). O S k
0O0O_ OSO 20 To a nmL-fl ask containing 83 (3.4
g, 13.2 nmmol) in CHC13 {30 nlL) was added tosyl
chloride (3.26 g, 17.1 ﬁ%and pyridine (3.2 ni,
39.6 mmol ). The reaction allowed to stir at 25 C
for l1l4hoursafter which tinme the 67 WD 2006/ 015357
PCT/ US2 0 a egdapn aacuo
to yiel g(ogfdmé%&‘\g&%f ?ée(ﬁso]itI WR t(%??qgg}?:ia@gwas added
et 1 650 . 71) .93104 x tohel 081 kydoheagl)f 1.96 &1 Bd, amatylene), 2.10 (dd,

o B R R R e Fr0

VE\I% ield a clear oil which was purified by flash
brratogfyaphy, on a 5 silica gel colum, eluting with
1:4 ether/petroleumether to yield 84 (4.5 g, 83 %
as a white solid. 1H NWR (CDC13) 6 7.78 (d, J =7.7, 2
|'|)Pre;7ara3ﬁ)n(l® 4-JTaluénef4lsalfonyRoxsimettBl Bhipériding- 1 scadhoR yk ¢ acid
J=6.2, 2H, 2.44 (s, 3 H, 1.95-1.72
ﬁ?ﬂ-butywstefl(j%@l(% 1H, 1.40 (m 1 H), 1.03 - 0.89
(m4H),088(s,9 , 0.04 (s, 6 H); 13C NMR
(CDC13) 6145.1, 133.7, .\ 7 128.4, 75.8, 68.9, 40.7,
38.0, 29.1, 1026521 89-49 APCI mz (rel

intensity) 413 (M, !ﬁg

o-

O=UJ=O

JR3215

A solution of N-Boc-4-piperidinemethanol, 5.0 g (23.2 mmol) in
chloroform, 50 mL, was prepared. Toluene sulfonyl chloride, 5.75 g (30.2
mmol), in 5.6 mL of pyridine (69.6 mmol) was added. The solution was stirred
under nitrogen allowed to stir for 24 hours. Standard workup and

chromatographic purification provided the title compound. Yield 6.0g
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Preparation 3: (4-Prop-2-ynyl-cycl ohexyl)-nethanol
(86). OH O H A 3-neck 250 nL-flask equipped with a

w@aweiond3st t ube and dry-ice 15 condenser was cPOI/E@82008027479

10

15

20

-78 C and charged with liquid amonia (40 nmL). To the
reaction mxture was added lithiumwre (600 ng, 86.4

mmkﬁarﬁmquam)a O-Behynde €0)- integhyd el cldhomnol THR3 2 B)ur e

was allowed to stir for_ | hour, Ace ene passed
t rﬁSanlgﬁthmyaé&}éé%ﬁthﬂrwwa@f%bﬂ% dded to the
ammni a until all the I|th|un1had reacted and the

sol ution turned colorles time the flow of
20 acetyl ene was stopp he cet | ene-inlet tube and
condenser renoved and thgs flas outfltted wth a

t hernoneter. DMSO (20 B2 Qs and t he amoni a
evaporated with a war#af wat er bath jl the m xture

reached a tenperatur% % Q C. A ution was
stirred at this tenperg %@é for %ﬁﬁours until the

o |C u; onp m@ﬁﬁ%‘g gpy?%@g %ml;{ﬁ%@wg& m%yglgﬁéﬁgoﬁ&n

( 16D il )of THESwWasstiRdd SThel mmpmmﬂ)mf@ Sr\bfsethmyhmagnmnimat
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and extracted wth eth r (4 x(ﬂooﬁgé dr%@d(ﬁfth.
ansiliers sashedothuliAg. ra évapﬁf?&e toaidehtlos Y Yovailio
t O i ﬂuﬂg By s&dﬁj@’ fogg 83%%’@ IRIMRSAFMRERS! G‘rﬁsjloi/ IR3217B),

di $sOl and changed to br owni sh
cob@r Eﬂ@ﬁn/}&ddmdsb wihlcﬂlfWéFBAEU512h§1 ohitht Gandtlin, Zﬂlegcompound was

35.5 The sol ution was all, stir
howé%“%z«%eah FEmhepmering WA Ost Mg Cofat i o
" SBELIQIRIBE AuRNALEd7H th vater (200 L) and
acted wth ether (3 x 100 mL). The ether extracts

mere conbi ned and concentrated in vacuo. The crude

duct h [k d

b ?re%%}aau%fz drbiopre G O b AR aciedyfodtar e
286 (3.91 g, 10 93% as a yellow oil. 1H NWR

( 13) 6 3.45 (d, J =6.2, 2 H, 2.10 (d, J =6.2, 2

H, 1.9 (s, 1 H), 1.94 - 9 (m 4H, 1.52 - 1.34
(m 2 H, 1.16 - 0.83 (w@\;&; 13C NVR (CDC13) 8

83.8, 69.5, 69.0, 40.8, 377~32.3, 29.7, 26.5.
O
\

H

JR3249

The title compound was prepared starting with 4.0g (22.3 mmol) of

methylpipecolinate hydrochloride according to general method 2.
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Preparation 4: (4-prop-2-ynylcyclohexyl)nethyl acetate
(87). r)r 00 15 H To a solution of 960 ng (6.31

wonwbk)13367 86 in 6 nL DMF was added 0. 62 ni (7. BCT/DRING/027479

pyridine and 0.78 nL (8.27mmol ) acetic anhydride. The

reaction was allowed to stir overnight at room

t enfrepaittiorel 3: AfRrep-21yhpijfesidine st carboxylic meidanétRY] estet | |

reg3k2§%D The reaction m xture was heated at 75 C for
5. The sol vent was renoved under reduced

pressure to yield a yellow o oil which was purified by
flash chromat ography, on sPN gel, eluting with 1:3
ether/petroleumether to yield 1.12 g (91 % of 87 as
an oil. "H NWR (CDC13) 63, (d, J =6.2 Hz, 2 H),

2.06 (d, J =4.3 Hz, 2 H,2.03 (s, 3H, 1.98 - 1.93
(m 1 H, 1.92 - 1.83 (m 2 , 1.83 - 1.74 (m 2 H),
1.63 - 1.36 (m 2 H, 1.12 50.90 (m 4 H); 13C NW\R
(CDCI3) 8 171.7, 83.7, 69.9, .6, 37.4, 37.3, 32.1,

29.7, 26.5, 21.4; APClI mlz (rel\jntensity) 195 (M,
30), 153 (M+, 70), 135 (M, 100). 69 WO 2006/ 015357
PCT/ US2005/ 027479 Preparation 5:

4- prop- 2-ynyl - cycl ohexanecarJB%%f‘l ic acid (88). Orl OH
OH As ut| nof m.umtrioxide (600 ng,

mmol) in tolfﬁ igonigecotats. pgP4- 4\%@“@660@@4}1@1

55 Gopmst, éi@ﬂl%?orﬁ&hﬁe%s“%dli@d‘”ﬁ@f\ (88 42806 Wno>s 3486,

mmol ) in acetone te was af
waprepatgyl bummide Enpes, 48 .8memaly d.5ahl) cavedorh ®er§1§drzliture for 36 hrs.

or o Feic ke VEERUPRRRTvith &3 o whREts Vg ponide seroltion.

hr Thékslationod BegrasRlaarit didhy Fordethdnl t
extracted wth CHCL3 (1 X 25 %_Jﬂ 9?2%33??“@@3&2804

wefd %ép@énfaqu@féﬁééﬁpmmd@dl yeHowadla.ft @0y BIQA aHekirtes)

0300 P T T

15

exMaaitlis Wes @ropoelapsharaichalé Aft@xihetibd% HCL, and
re-extracted with ether (3 x 30nmL). The ether |ayers

were conbi ned, dried with sodi um sul fate and

Preparation 14: 1-Prop-2-ynyl-piperidine-4-carboxylic acid ethyl ester (JR3271).

OO~

AN

H
JR3271

The title compound was prepared starting with 2.0g (12.7 mmol) of

ethyl isonipecotate according to general method 2.
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concentrated in vacuo to yield a white solid. The
product was recrystallized fromacetone/water to
wWQ@ba1887 (222 ng, 73% as white needl es: np SBEBBESI0N5/027479
15 1H NWR (CDC13) 6 2.30 -2.23 (m | H), 2.17 - 2.11
(m 2 H, 2.07-2.03 (m 2 H), 1.97 -1.91 (m 3H),
1. Brbparatdsh (31U-Brofil-ynl-piperakir@ll -CarboRylid)acidlBe- - bR ester
CDC13 b 182.5, 83.8, 69.6, 40.7, 37.7, 32.3, 29.6,
6(1332 Cl mz (rel intensity) 165 (M, 100). 20
Preparation 6: Methyl
4- prop-2-ynyl cycl ohexane &QI(?te (89). OIt 01% O
H To a solution of 88( ny, 45mmol ) in 7:3
CH2Cl 2: MeOH (10 nl) d TVS Di azonet hane (2.0 M
in hexanes) (0.9 nmL, 1 81 In I) in0.2nm 70 WO
2006/ 015357 PCT/ US2005/ 0274¥9 ~ al i quots until the
col or remai ned yell ow. The keaction was allowed to
stir for an additional 0.25 rs at room
tenperature. After stirring, glabial acetic acid was
added dropwi se until the sdR8%4%n becane col orl ess.

The reaction was concentrated in vacuo to an oil which
was puri ﬂ“bec$oblyioﬁ o&i$00 b b.Sumwgh a keyt-birtyl- Gpinierazag gel

usi n her oI eum.ether (.1; t O, i ,
5 gootarsiae o QL PP PR adetap R YO EH Rt brohihelP
2. %mﬂ@arﬁi%?(g‘fg (2"-74"191m0% aQﬁydroﬂs ;Qﬂas{sfﬁm Garbbnate. 1A&Btional
H, 1.10 - 0.93 (m 2
H) prom&@y %D@f@B)L 8/ag néderi af@s Stzmng9°01836 hpprapat rgemy,
36, 7 3 9 V4
( ngi Tﬁﬁreéldg% gvragiev@P g}ecmo dr&ﬁ@s& Dﬁdﬂﬁcﬁgﬁéﬁl}éﬂe ]jg:l'nL
Tr gibédef, $E) RIQ ﬁf@dr@ udldedy Glhe heacibmatittyte wasstxhyéted with CH,Cly,

carbonate (90). CH Yield: 345 , 8[1)% 1|—.|1
10 NI\/F?X("@DXF,@ g oaelgaa@eemm plist andigvaporpta prowde & browsi ol
e eﬁ ﬁlé% Q%i(ﬁx%a 1{1 éigzﬂ{lorgﬂl%{lﬁﬁgéﬁ[ }_%lurg%lzv@ﬁl 4RT Slsiéntli(ic system

3HusinghtiAhe/eByDfefaty gradiehilio GHEDS)5. g (46%) of yellow oil, which

ultimately crystallized upon standing.

15  Preparation 16: 4-Cyanomethyl-piperazine-1-carboxylic acid ethyl ester
(JR3287).

JR3287

To a solution of 3g (19.0 mmol) of ethyl N-piperazinecarboxylate in 25
mL of CH;CN was added 1.57g (1.32 mL 20.1mmol) of 2-chloroacetonitrile and
20 15.6g (95mmol) K,CO3e1%H,0. The suspension was stirred at room
temperature for 16 hours. The reaction was analyzed using TLC (35% Ethyl
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worgo6d8%%57 ' H NVR (CDC13) 8 0.95 (d, 4H,

5

10

15

20

Preparation 8: Trans[4-(1-Propargyl)cyclohexyl nethyl]
i so-butyl carbonate (91). O OO-~ OH 20 Yield: 433

-OCH2CH(CH3) 2), 0.98-1.09, 1.40-1.51, 1.57-1.70,
1.78-1.93 (4 x m 1OH, cyclohexyl), 1.94-2.04 (m 1H,
kit )producdfif. (038 vkHy.macétof IOé]'ZQ-;) TheaMySMnmted

- Qi3
oE e by e e o )
t I,
b eﬁr?ﬁfsé}c g?g (r)%}a(%u-eg v?ﬁsex&ﬁ’cté&[wﬁﬁ Qﬂ%@yﬂ{%&@ )ﬁi’ieee Qﬁﬁl}’ﬂ/{ggﬁg,)éhh
69%nc&rkﬂra°sm (CDC13) 8 0.97-1.08, 1.40-1.49,

1.55-1.69, 1.77-1.93 (4 x m |I0OH, cyclohexyl), 1.96
(t, 1H, acetylene), 2.10 (dd, 2H, -C6HLOCH2CCH), 3.98

g ﬁ?reg%glg’ag %IZ 1?6)37{@1pg@é}r’-gt(g?%ggf’@yl-plperagﬂl)e ’(JIZ40% 3). !

4- (Tol uene- 4-sul f onyl oxynet hyl ) - pi peri di ne- |
-carboxylic acid tert-bu ester (JR3215). OTO N O
OS 0 OJR3215 A soluti f

N- Boc- 4- pi peri di nenmet hanol ,Y5.0 g (23.2 mol) in 15

chloroform 50 niL, was prepared. Tol uene sul fonyl
chloride, 5.75 g (30.2 nﬁg in 5.6 nL of pyridine

(69.6 nmol) was added. Th lution was stirred

S

H
JR4019
The title compound was prepared starting with 3g (17.9 mmol) of

1-cyclohexylpiperazine according to general method 2

Preparation 18: 1-Prop-2-ynyl-piperazine (JR4029).

H TFA

ol
Ny

H
JR4029

To a flame-dried 25 mL round bottom flask under nitrogen was added
2.1 g of 4-Prop-2-ynyl-piperazine-1-carboxylic acid tert-butyl ester. To this
solid was added 5 mL of 98% TFA in 1 mL portions. The solution turned wine
red, bubbled and smoked. The additional portions of TFA were added when this
activity subsided. After the third portion of TFA had been added only minimal
bubbling occurred. The solution was allowed to stir under nitrogen at room
temperature for an additional hour and evaporated under reduced pressure to
yield the product as a thick red syrup. Assumed quantitative yield of 1.16 g.

The residue was suspended in 20 mL dichloromethane and used immediately
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under nitrogen allowed to stir for 24 hours. Standard

wor kup and chromat ographi c purification provided the
wo 2adb®136mpound. Yield 6.0g 72 WO 2006/ 015357PCT/US2005/027479

PCT/ US2005/ 027479 Preparation 11:

(R -1-Ethynyl - (R)-3-nethyl -cycl ohexanol (JR3217A),

( S)withazt igrrher pailicBiomdortiit prpadatie s Bevohpoud S BAHB) , JR4033,

~% Hdﬁ%ﬁ)‘s H JR3217A JR3217B To a solution of 1.0 g

(8 <) %‘(R)-(+)-3-nethy|-cyclohexanone in 5 50 nL

of THE was added 54 nL (26.7 innmol) of 0.5 M

et hynyl magnesi um brom de in THE The sol uti on was

al | 13 h . | ysi s, by TLC

R e L R T e Sl
Scor(dR#@d). The reaction was quenched with 5 nL of

water, filtered over a plug of sand and silica,

washed with Et OAc, and eva%;at\ed to yield 1.15 g of a

yellow oil 10 containing t spots (r.f.'s 0.33

(mnor, JR3217A) and 0. 25 jor, JR3217B), 20%

Et OAc/ Hexanes) which wer eﬁi splal i zed with Vanillin.

The conpound was purified>ia flash chromat ography

usi ng 10% Et QAc/ Hexanes (22% nlL silica) to provide

JR3217A and JR3217B. 15 Pre%ﬁsg{;;n 12:

1- Prop-2-ynyl - pi peri di ne-2-carboxylic acid nethyl

ester (JR3249). NOH J Fﬁ%ﬁ% The title conpound was

prepared starting with 4. Qg .3 mmol ) of

met hyl pi pecol i nate hydrochl ori de according to genera

met hod 2. 20 73 WD 2006/ 015357 PCT/ US2005/ 027479

Pr epar at i titB:coinpBrmpwas prepired stpeingtiide3gh anPoxhbly of

aci thyl ester R3245) .
Jﬁ4(l)?9 and using methylgﬁloro%orrrzate according to general method 3.

10
Preparation 20: 4-Prop-2-ynyl-piperazine-1-carboxylic acid isobutyl ester
(JR4035).
OYO\/<
)
N
\
H
JR4035
15 The title compound was prepared starting with 385 mg (3.1 mmol) of

JR4029 and using isobutylchloroformate according to general method 3.



OO0-1 NH JR3245 To a solution of nethyl

i soni pecotate 3.59 (24.4 mmol, 3.30 nL) in 5 100 nL
walc@hlooizenet hane was added TEA (1.5 eq, 36.6 nmpol/pSH03/027479

m.), propargyl bromde (3.Ceq, 73.2 mmol, 6.5 m), at

roomtenperature for 36 hrs. The reaction was

querphedon t 18, 3Dimethyiat(dprop2yyingl-piptradiprleyl)-tetan- lcbreear

solution. The solution was extracted with

di €W49fbket hane 2x25 nli, dried with Na2SO4, and the

sol vent evaporated to provide a yellowoil. r.f. (40%
Et OAc/ Hexanes) 10 0. 26 st ai ﬂw white with
Vanillin, starting material ryf. |0705 stains yellow
with Vanillin. The product fappeared pure after

extraction. Preparation 14:
1- Prop-2-ynyl - pi peri di ne-4-cafboxylic acid ethyl ester
(JR3271). O O 1-11 NH JR3271 15 The title conpound
was prepared starting wt .%%12.7 nmol ) of et hyl
i soni pecotate accordingho gé &l nethod 2. 74 WO
2006/ 015357 PCT/ US2005/ 027479 Preparation 15:

4- Prop- 2-ynyl - pi perazine- | -carboxylic acid

tert-but LSt o ok K 275
STo & sol Lt oneopmpiy S irspd g ey 48P

t e (IRAGT ydndlusprigpert-datyiscetyl ddordexackatdig tn gé@eralimethod 3.
acetonitile was added 5.20 niL (60.4 nmmol) propargyl
brom de and 37.9 g (274 mmol ) anhydrous potassi um

carbonate. Additional ) .
Preparation 22: 1-(4-Prop-2-ynyl-piperazin-1-yl)-ethanone (JR4043).

he
()
P

H
JR4043
10
The title compound was prepared starting with 385 mg (3.1 mmol) of
JR4029 and using acetyl chloride according to general method 3.
The following intermediate compounds are prepared using the general
method 1 described herein and the appropriate starting materials.
15
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propargyl brom de, 1.5nL, was added after stirring for
36 hours at room tenperature. The residue was
weraporssted to dryness. Dichl oromet hane, 50 nlipCT/ARZNNS/027479
water, 50 nL, were added. The reaction m xture was
extracted with CH2C12, 10 4 x 40 nL, dried over
ITE(RW&SEtblm)ﬂLB ieaztlﬁxtyla@dloﬁvmm@r 6R6753A)p(83v11 Bthyaybr own
oil. The o glssolved i n di chl oronet hane and
p@rtef”fybwlrWCH)hR’TanS (J&3¢riBk system using hexane/ et hyl
acetate gradient to yield 5.5 g (46% of yellow oil,
which wultimately cry I'l1izeddp standi ng. 15
Preparation 16: 4- et hyl - @i pek azi ne-1 -carboxylic
acid ethyl ester (JRBAL O/ élﬁ}ﬁﬁl JR3287 To a
sol ution of 3g (19. 4Oy
N- pi per azi necar boxyl ate Iy 25 nL of CN was added
1.57g (1.32 nL 20.1mol ) of 2-chloroacetonitrile and
20 15. 69 (95mmol ) K2CGIR2e5A" /| 2HIRB2Z5Be suspensi on was
stirred at room tenperature for 16 hours. The
reacti on was anal yzed using TLC (35% Et hyl 75 WD
2006/ 015357 PCT/ US2005/ 027479 cet at xan
5 pridune-4-sylfonge appd gprons2 wyleyelo Wlﬁleg’é';bsmlfi@ﬁéwgl)yy s
i ndi cated the reaction was corrpl ete. The gol den yel |l ow
sol ution was evaporated to .,dr The residue was

Yo

extracted with CH2Cl 2/ H209-8 h MySO4, and
concentrated. 5 Preparati on0l17:
- Cycl ohexyl - 4- prop- 2-y, s pi perazine (JR4019). Q (N

NH J R4019 The titl
with 3g (17.9 mol) of
accordi ng to general

pound was prepared starting
cycl oRexyy pi perazi ne
d

%

1-Ethyl-4-prop-2-ynyl-cyclohexane (JR3083).

..||\

A
H
JR3083

10
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10 Preparation 18: 1-Prop-2-ynyl-piperazine (JR4029).
HTFA N Salt CNH J R4029 To a flanme-dried 25 nL
wo oma@1336tt om fl ask under nitrogen was added PCL/US§200$/027479
4- Prop- 2-ynyl - pi perazi ne-1-carboxylic acid tert-butyl
ester. To this 15 solid was added 5 nL of 98% TFA in 1
L1 geuPkdoDSmyltheldekyl-ethandner(AR8 Myne red, bubbl ed
and snoked. The additional portions of TFA were added
when this activity subsidgd.cffter the third portion
of TFA had been added onIYEnininal bubbl i ng occurred.
The solution was allowed te~stir under nitrogen at
room tenperature for an tional hour and
evapor at ed under reduced pregSsure to 20 yield the
product as a thick red syrup. Assuned quantitative
yield of 1.16 g. The residuexwas suspended in 20 nL
di chl oronet hane and used i mmediadely 76 WO
2006/ 015357 PCT/ US2005/ 0274114 t hout furt her
purification for the preparation of conpounds JR403 1,
JR4033, and JR4035. Preparation 19:
4- Prop- 2-ynyl - pi perazine- 1 -carboxylic acid nethyl
esfl drDicycloie40piop-2-QyDel JRNR7N H J R4031 The title
conmpound was prepared starting with 385 ng (3.1 mmol)
of JR4029 and using nethyl chlorgfdrmate according to

general nethod 3. 10 Prepaati 20:
4-Prop-2-yny|-piperazinT:thB ic acid isobutyl

ester

5 JR3127

1-Cyclohexyl-prop-2-yn-1-ol (JR3129).

®

H
JR3129

10  4-Ethyl-1-ethynyl-cyclohexanol (JR3143).
HO QQ}

H
JR3143

1-Ethynyl-3-methyl-cyclohexanol.
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(JR4035). Oy O- (N) NH JR4035 15 The title

conpound was prepared starting with 385 ng (3.1 mol)
wo@bR006@RB829 and usi ng i sobutyl chl orof or mat e aceOT/Us10g5/027479

to general nethod 3. 77 WD 2006/ 015357

PCT/ US2005/ 027479 Preparation 21: 3,3 -Di nethyl -

1- (4-prop-2-ynyl -pi peridin- -¢H}-butan- | -one

(JR4041). N HJ R4041 5 T@tl e conpound was

prepared starting with ter > tyl ester (JR3257) and

usi ng tent-butyl acetyl chleoi according to general

met hod 3. Preparation 22: 1-5&§Prop 2-ynyl - pi perazin-

| -yl)-ethanone (JR4043). (N) NHH JR4043 10 The

title conpound was preparegRsuasting with 385 ng (3.1

mmol ) of JR4029 and using acetyl chloride according

to general nmet hod 3. The followi ng internedi ate

coan)E?‘lam are_prepared using the general nethod 1

4t 3ﬁéé1tﬁraélﬂﬁﬂh§flf?é’°]@b pk(JBBES Bt arti ng

materials. 15 78 WO 2006/ 015357 PCT/ US2005/ 027479

(R)-1- Et hynyl - 3-tent - but cycdl ohexanol (JR3255A),

(S)-1-Ethynyl- 3-tent-butyl-cycl ohexanol (JR3255B).

HO~~ HO~~

JR3151

1-Ethynyl-4-phenyl-cyclohexanol (JR3153).

H
JR3153

1-Ethynyl-2-methyl-cyclobexanol (JR3167B)

O CH3
HO \\\\

H
10 JR3167B
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H NH JR3225A JR3225B 5 Tol uene-4-sul fonic acid

4- prop-2-ynyl - cycl ohexyl net hyl ester (JR3077). O OS
W@2WRB357 1- Et hyl - 4- prop- 2- ynyl - cycl ohexane (B&BOBBY5/027479

H J R3083 10 79 WD 2006/ 015357 PCT/ US2005/ 027479

1- (4-Prop-2-ynyl -cycl ohexyl ) - et hanone (JR3115). OvCH3

H 4383 Bubyldl-ethyniDicyylohetearly(JRPIUP- 2- yn- 1 - ol

(JR3127). H HO 5 J R3127 1 -Cycl ohexyl -prop-2-yn- |

-ol (JR3129). 0 HOH JR3129 10

4- Et hyl -1 - et hynyl - cycl ohex (JR3143). HO H JR3143

1- Et hynyl - 3- net hyl - cycl ohexdgol . 80

H
JR3191

1-Ethynyl-3,3-dimethyl-cyclohexanol (JR3193).

(<

HO” SNy ]
5 JR3193

4-Hydroxymethyl-piperidine-1-carboxylic acid tert-butyl ester (JR3199).

OTO\|<

HO
JR3199

10  4-Prop-2-ynyl-piperazine-1-carboxylic acid ethyl ester (JR3211).

o)

M
()
N

H
JR3211
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WD 2006/ 015357 PCT/ US2005/ 027479 CH3 ('~") HOB H
JR3147B 1-Et hynyl -3, 3,5, 5-tetranet hyl - cycl ohexanol
w@ dRBAEBy7 HO H J R3151 5 PCT/US2005/027479
1- Et hynyl - 4- phenyl - cycl ohexanol (JR3153). 9 HOH J
R3153 1- Et hynyl - 2-net hyl - cycl ohexanol (JR3167B) CH3
HO 4HPrope?-yid Terrsi dge- Icrrp oxpdicoe BB - eyt /es1sp OBS2.67) 7479
4-tert-Butyl- | -ethynyl-cycl ohexanol (JR3191). HO H
J R3191 1-Et hynyl -3, 3-dii ﬁ’eﬁ,h‘}’l\- cl ohexanol (JR3193).
HO H5 J R3193
4- Hydr oxynet hyl - pi peridin Ycar boxylic acid
tert-butyl ester (JR3199).

JR3257

4-Prop-2-ynyl-piperidine-1-carboxylic acid ethyl ester (JR3267B).

YO

N

)

A
H
5 JR32678

2-(4-Prop-2-ynyl-piperazin-1-yl)-pyrimidine (JR3277).

a

NTE,N
)
“

JR3277

H
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Y HO JR3199 10 4-Prop-2-ynyl -pi perazine- 1
-carboxylic acid ethyl ester (JR3211). Oyo. (N~ NH

wJ RBBO15382 WO 2006/ 015357 PCT/ US2005/ 027479  PCT/US2005/027479
4- Prop-2-ynyl - pi peridi ne-I1-carboxylic acid tert-butyl
ester (JR3257). OYO',,< NH J R3257

4- P(4Prop=2- My -pipepidizi- d4ym)eethammebﬁ%0|37): acid ethyl ester
(JR3267B). O0YO--- NH 5 JR3267B

2-(4-Prop-2-ynyl - p| pera2| n-1 pyri m di ne (JR3277).
n NY, N(N) NH JR3277 83 WD 2006/ 015357
PCT/ US2005/ 027479 N

1- (4-Prop-2-ynyl - pi peridin- 1-@ et hanone (JR4037).
Q ~

-~

H
JR4037

2,2-Dimethyl-1-(4-prop-2-ynyl-piperidin-1-yl)-propan-1-one (JR4039).
0 Yk
N

=
5 H™  JRr4039

Example 1: 4-{3-[6-Amino-9-(5-cyclopropylcarbamoyl-3,4-dihydroxy-
tetrahydro-furan-2-yl)-9H-purin-2-yl]-prop-2-ynyl } -cyclohexanecarboxylic acid
methyl ester.

NH,
N N 0
ST Mo
N N/ O
o) A
Py 0
10 H S0 OH

MS: m/z 499.3 (M+H)".
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N HJR4037 2,2-Dinmethyl- 1

-(4-prop-2-ynyl -piperidin- 1 -yl)-propan- 1 -one

W@ IR4OBBy7 Oy~ 1 N 5 JR4039 H Exanple 1. 4PCT/US2005/027479
{3-[6-Am no- 9- (5-cycl opr opyl car banoyl - 3, 4- di hydr oxy-
tetrahydro-furan-2-yl)-9H purin-2-yl] -prop-2-ynyl }

- CEghpleane ¢a{haxihe-9- (a-ccnydopmpyhyﬂbamyleis 4-d\fRirody-N | O

/ ONN U +,
;OWb&@Sﬁmgp@rylbg%ww 71§0p )ggzgﬁ Blp%ﬂl\ﬁ-lgg 1- car%yoxV\Pc acid

{Sh{ew {00- 9- (5-cycl opropyl car banoyl - 3, 4- di hydr oxy-
t et ranydro-furan-2-yl)-9H purin-2-yl]-prop-2-ynyl }

- pi peridi ne- | -carboxyllc aqyg nethyl ester. NH2 O
N~NNONN >--' NOHO—|O—I/QS M5: nmlz 50054 (M+H) +.

Exanpl e 3:

5-[ 6- Ami no- 2- ( 1- hydroxy %ﬂetb&l-&i@qw\e}/ﬁynyl) pu
rin-9-
0
 On OH

MS: m/z 500.4 (M+H)+.

Example 3: 5-[6-Amino-2-(1-hydroxy-3-methyl-cyclohexylethynyl)-purin-9-
yl]-3,4-dihydroxy-tetrahydro-furan-2-carboxylic acid cyclopropylamide.

MS: m/z 457.4 (M+H)+.

~ Example 4: 5-(6-Amino-2-iodo-purin-9-yl)-3,4-dihydroxy-tetrahydro-furan-2-

carboxylic acid cyclopropylamide.

NH,
N N
¢ |
o N N/)\l
PO
H
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yl]-3, 4-di hydroxy-tetrahydro-furan-2-carboxylic acid

cyclopropylamde. NH2 NI/ \' N NNOH OOH O 10
woRo6mB5457. 4 (MHH) +. Exanpl e 4: PCT/US2005/027479

5- (6- Ami no- 2-i odo- purin-9-yl)-3,4-di hydroxy-tetrahydro

-furan-2- carboxylic acid cyclopropylamde. NH2 N //

Il LNONN >"NOOHOHd 15 85 WD 2006/ 015357

PCT/ US2005/ 027479 Exarrpl e 5. Cell culture and

neﬂ%ﬁﬁgspg‘%ﬂ%ﬁwe errent e%%véré%%%%& etal “hovi

G ace um supp fetal bovine
serum 2SB @llstweanplinierincimceds ardiubOsupplemegedtvaty K%
in an 5 atnosphere of 50% N2/ 50% Q2. Vlr’fl i nfectjon

§

wafstah BpYipe HEETaE. Sgegehanphptecin Ba%@é@ Hegdn] gontamygia 1 ap

5 %t}no %ﬂc?? ﬁd% Bfo% Ovlr&flg%e g ?Jhn\éh U5 43RG of
re ‘veste OSt-In ectl on
an@lsmﬁ feeldis/inli weich & rmnltqﬂecty of EBS:t}(oFPBSt\pcb-tf(ﬁ e3¢h vifdeslused.

vvereeteg]gcr; resuspaelzp\r;‘?(ilscl,;:fg%1 in | %gé% Uffe?ﬂéf n%/lg{l—lﬁgﬁsps&
( BME3 (PBY i»ﬁ%.%)o ¢l I%?é jhBn re%G%dEhd&ﬁm?ﬁé bﬁfféx\ (2(1mM MEPES
aprotinin, and 0.1nM PM5 snap rozen

st p age 180 mM 3RCI, 3zeM Mg@’lbr EmivhPaneatcaptoeitiapl QBME); Bugingl

30 nL total volune in lysis buffer, and burst
10 cal?PPQiﬁlﬁowg/Bﬁ{P%é‘;ﬁamﬁ & 1 2/l Apkosigyn, and M&%ﬁ and snap

G N O DA

h ' Q(hm%@ @R siktfet, faH@BliisOby N1 Zax@ﬁﬁo% (@0fpRt fo3 QO Hfnutes). A
m nutes). The pellet fromthe final centrifugation was

ho}mgqupd eentiifugpiigr was performed to remove any unlysed cells (1000 x g
for 10 minutes), followed by a high-speed centrifugation (17,000 x g for 30

15 minutes). The pellet from the final centrifugation was homogenized in buffer
containing 20 mM HEPES pH 8, 100mM NaCl, 1% glycerol, 2 pg/mL
leupeptin, 2 pg/mL pepstatin A, 2 pg/mL Aprotinin, 0.1 mM PMSF, and 10 pM
GDP using a small glass homogenizer followed by passage through a 26 gauge
needle. Membranes were aliquoted, snap frozen in liquid N5, and stored at

20  -80°C. Membranes from cells stably expressing the human A; AR (CHO K1
cells) or A; AR (HEK 293 cells) were prepared as described (Robeva et al.,
1996).

Example 6:Radioligand Binding Assays.

25 Radioligand binding to recombinant human A4 receptors in Sf9 cell
membranes was performed using either the radio labeled agonist,'“I-APE
(Luthin et al., 1995) or the radio labeled antagonist, '*I-ZM241385 (‘*’I-ZM).
To detect the high affinity, GTPyS-sensitive state of A; and A3AR, we used the
agonist, '’I-ABA (Linden et al., 1985;Linden et al., 1993). Binding

30  experiments were performed in triplicate with 5 pg (Aza) or 25 pug (A; and Aj)
membrane protein in a total volume of 0.1mL HE buffer (20 mM HEPES and 1
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contai ning 20 nmM HEPES pH 8, 100nM Nad , 1% gl ycerol,

2 g/m. leupeptin, 2 g/nL pepstatin A 2 ghnL
wao\pooev133sn, 0.1 mM PMSF, and 10 M CDP usi ng aPGIEE1005/027479

gl ass honogeni zer foll owed by passage through a 26

gauge needle. Menbranes were aliquoted, snap frozen

i nmM BDITA ) Math1dvehIs tdenesinatieafinas8 @ 5 Mevitvlg@b wifhrarrwithout

52:%4 S GTPIES MAnprRs 5o Beltns) wikhadbhalias toge
o AR TS SRATEY R Phaeayd I Bhvp R ATHT antgapnisi) in

t Ol\Aﬁlﬁp@ﬂWﬁllaﬁctreM"mwéﬂ,@W@(ﬁétpt pdates amd BE8ysordre termmated by
menbr anes was perforned usin

either the.r
5 ag@mdsﬁltrmcm anpgeell paryesierd Bean %%ha Galtfieg@%r)rg,a\flsg ﬁﬁl

vl B Y RBETAER ST beqomfp Y bR Ry b This B, prn 19 #OR?M
a”“ge@@?é’“ﬁ%ﬁfé%?‘é‘%ﬁ%@gﬁg%‘%d G otaar o

we€empetitfonrtimding assays weriepatformudtas dgsqgibedpRgbeyp epd., 4996)

b Vit S vty BEAH " MRS, R AR St was
10 PCHnéaaa %931?&11?90 c Ebibaite 1ps followpleadld %ﬂl& titetion to
deam nase and 5 with or without lg‘rM s PyS.

wem@mm sransfer en ﬁlpmfmt@él hygrophabéitosrnoyase st 151 for
h ofj 1%1% :cglg% uncf lplﬁg I?c? 4 El?lg)l(\e/{ F vf@%?(ggnﬁr/u? }:roﬁf I@X‘Q&zlugs with

agoni S tiscreen

9 GCMﬁchoI%r(facﬁbﬂl dgamd aﬁﬁ abmpetargc‘commycs depdetnt a8 desanibbed d
by 5 rapid filtration on a cell harvester (Brandel,

Gapiekiergy (FigdevdPSEhl | owed by 4 x 150 | washes over 30
seconds with ice cold 10 MM Tris-HCl, pH 7
15 l\/gCI 2. Nbinslendi(19%2) @amm@gwwwwwanm an Unlabeled

sence [
e e RO RO DI g cing o
uss(m PCHI NueMREL 8] 163PE2. 1251 - ZI\/241385 or 125l - ABA.
We found that it was 10 sonetines inportant to change

pi pette {iRrnToPdtei BEd Saddk S@DES [ Atihdbeniadenosine, a
prevent transfer on tips of potent hydraophobic

c oNleRﬂﬂisollgﬁh@Wﬂh Invmw@sspeéxﬁc Rindipste Agerpéwﬁéifﬁaotors in
. F‘% nq%ﬂ:coRe 5% agé%ﬁl te were derived from | C50 val ues

rection for radioligand and conpeting
conpound cri r evi,ousl [
1982) .  binden ﬁetaﬂoraﬁgg@% ASaTaef Ay ieis HEgERs sa,
CopgikaRtan@R eppertOhB©b®AMolecular Cloning and Functional Expression
of a Sheep A3 Adenosine Receptor With Widespread Tissue Distribution. Mol

Pharmacol 44: 524-532.

25 Luthin DR, Olsson RA, Thompson RD, Sawmiller DR and Linden J
(1995) Characterization of Two Affinity States of Adenosine Az Receptors
With a New Radioligand, 2-[2-(4-Amino-3-
['*I]lodophenyl)Ethylamino] Adenosine. Mol Pharmacol 47: 307-313.

Robeva AS, Woodard R, Luthin DR, Taylor HE and Linden J (1996)
30  Double Tagging Recombinant A;- and Axa-Adenosine Receptors With
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Compound From the Concentration Required to D splace

Radi ol abel Bi nding by 50%
waede7357 Li nden J,
[ 1251 ] Ami nobenzyl adenosi ne,

Robeva AS, _Tucker

anbrofesn prrificagon Piess
Expression of a Sheep
W despr e&hemilsminesqngs Mepiods:ohumppol enhprg

Pat el

J Cycl Nucl
A and Sadek S (1985)PCT/US2005/027479
a

Res 8:

New Radi ol i gand Wth
I rproved Specific Binding to Adenosine Receptors in
20HEleistidin€iand tHeelRl A6 Ep2épe. T84 clopinediert ah, EffiapchbGendiEc

éyre%wé{sw iﬁa@aaﬂkkﬁg %éﬁﬁ‘Séu

A3 Adenosin

Recep

Fi nk JS
ncti onal

B}VYHMHCSCGHCG

10

15

20

25

gij\f'm %ﬁl @%ﬁln glllﬁ'ﬁga Ja% ﬁ%%giggepgﬁar ac %}}}iﬁ?gts}l%eﬁogde

Twprodiidtioni ainyt niibiligo0bf t&&d gmmlermlzmﬁ@@kg)ptm@se ViThlight
New Radi ol i gand,  2-
[ mﬂ]ﬂt%%t%éﬁ ?1&1@1 %&Vo‘}%% SRscics sughuis heRarhierogs acid

ﬂ@e?x @neutRphlistt hi n DR, Tayl or
HEa%n ]%gﬁe %ageéi)&%’%\g@%gublé aggi ng Reconbi nant

A 20 SEORASER ARSIt oA o FORBR i

Dey soputditconfairduy €1 §4 lunemt seffem elbimin fHA)), @ilenosine deaminase
Purification Procedure. Bi ochem Pharna 51: %4?&55?5
o/ S ML UYLy DHOASH (ST & ter bt f

C hem | ne C U X

Ac TR W utﬁ.lor w?t%gﬂt f ﬁ%dfﬁ%@n FEIO vi g%&%&%ﬁ 1 o0PX LAY EF the

epende uper oxi de 5

pr PMN: t;vlefa”traah@ﬁnﬁﬁ ko [wetlat (Winiteokaltddelagr botidre 96 va)intissue
nmyel oper oxi dase. The

Y iR ey CoREa pacells /eomtiionbeqnzimen ol IR it gninol
a3} BSHoEAROHAB0 NIFREE B RO ARhLAA AbueWTRBRiS:

human neut r'ophi (2 X 106/ m ) suspended in
Habdsgehipdtivne 60 1-1980 tnl\/S)O'[l"hlé plate weasribaibatedd Binl(3y Hirend then

| b d d 1U/
BB} B DolsuyecRBren et & %fége/éiwe a wat er

bath for 15 min wth or without rhTNF(I
Fol | owi n@’ealﬁ@lmalwmneszwewvaaldﬁ@m@ a‘fltht%‘élcmmwer e

t 6
FIRRRG S bbb e S P

| cawlicithtom) sof@niai Dats gregdsehidd an gedkuotiemilumirdsersk as percent
(F PREAIVHG S iTGbABoE b BLHEPRTROHROTG 010 50D H e

3l ﬁglﬁg PRESUMGHRAE gllﬁ:oﬁ]p%uﬁ&%@re aRELIYABIPMNS from three

separate donors. The results are summarized in Table 5.

Table 5
Binding Affinity And Selectivity For A5 Agonists

Functional Functional
Compound A (I’]M) Aoa (IIM) As (IIM) ( I]M)l +Roli ( l’lM)2
Example 1 32 58 34 2.0 0.20
Example 2 57 7 247 2.0 0.20
Example 3 1.5 .5 3 0.3 0.04
Example 4 33 0.6 45 2.0 0.20
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fMLP (50 1 in HA;, final concentration 1 M was added

to all wells. Peak chem | um nescence was determ ned
WOWwak/0ss3yT ct or 1420 Ml til abel Counter in thePCT/US2005/027479

chem | um nescence node using the Wall ace Workstation

software. Data are presented as peak chem | um nescence

as perlceéhnma@uiophibpdrivittys despribdven Blagel ¢ /iterfut Ralipram.

adenosi ne agoni st. The EC50 was, det erm ned usi ng

PRI SM2s dhimptiieriropl] peaigiss atdfersiogldn Bxemple( agh thﬁ‘mplvl\ls

fromthree separate donors. The results are

summari zed in Table 5. 25 Table 5 Binding Affinity And
5 SeFeamplei7t \Effeot ofARA Agmomits o1 NeotprhuHaxidpti e Attty A2 A

(nM _Functional Functional A3 (11M (nMI + Roli

(24n&oﬂi&@&§irp7zat le 1 32 .58 34 2.0 0.20 Exanple 2 57 .7
0 @-n?e@-le r(HMEP ldmol, BuperOxide @1sﬁﬂ1tasE)«fymhﬁ)r14e C,

33 0.6 45 gﬁ@o 88 2006/ 015357 PCT/ USE&OTSI 027479

1 fibiiangan, adémsmphamlr@ﬁwnd fRen e Jeseobtya Sigma

xRNl LSl hEDHhastd Fohk 30t BRI, dnd Cardipal
10 Exgé&phtfic/(Safkih e CNM)fan&\%c@xgtHﬂllsdrmwil aiNeSi¢iemtifiti (Westerbury,
Oxi dative Activity A _Mterjal f-me
( £ NI EndQIﬁiﬂﬁdllPO@bﬁé‘F“é‘%"% Ey .cgﬁ{ﬁzgggwascé@g&m@i}glogcals
{}f RANeA d@@&%'uaaagmt%ﬁ&mm@sszwannﬁlhu@%y&a@yte

em cal . Ficol agque was
pury@iitaa@dykrt@mré ﬁbhl(B&umttakerMalkemvmlla:MH) |ﬁlllma_mserum

gg %@ﬂ%ﬁé QIPES ()\szgigq%g;n)} ?Q%lgcém%ﬁﬁ@ﬁgoqﬁlﬁan?ﬂgman
15 (! g?lgcg‘hle&%ﬁg %ﬁ:ﬁfrla‘i’%xa Was sg lhedﬁ%3]5§ani@§nff’héﬁﬁabb1ﬁical Co. Ltd.

icals ks bal anced sal t

iogmak&ﬂaéﬁBSSM%{ﬂ;\?fﬁ (- minas e [y lat o assay
it.we t
o T R S TRy e S

( Ebkithet, Zehdda- Phﬁﬁﬁm’@m@w Chhgmnuks Stumolmﬁms Olsind/ and 10

factor-al pha was suppl i ed Di ani ppon Phar maceuti cal
ComM gD S(Q)s\m masiapafhytoreé?\/m?@’ g5
45( 3 )[1,2,4]-
20 i
tr i "1 azi n- 5- yl am no] et hyl ) phenol)

was a gi Pun%eg neu‘?rorrﬁlls (~98% neutrophils and >95% viable by trypan

blue exclusion) containing <1 platelet per 5 neutrophils and < 50 pg/ml

endotoxin (limulus amebocyte lysate assay) were obtained from normal

heparinized (10 U/ml) venous blood by a one step Ficoll-hypaque separation
25  procedure (A. Ferrante et al., J. Immunol. Meth., 36, 109 (1980)).

C. Release of inflammatory reactive oxygen species from primed and stimulated
human neutrophils Chemiluminescence

Luminol-enhanced chemiluminescence, a measure of neutrophil
30 oxidative activity, is dependent upon both superoxide production and
mobilization of the lysosomal granule enzyme myeloperoxidase. The light is
emitted from unstable high-energy oxygen species generated by activated

neutrophils. Purified neutrophils (5-10 X 10°/ml) were incubated in Hanks
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Poucher, Zeneca Pharmaceuticals, Cheshire, UK Stock

solutions (1 mMMand 10 nmMin DMSO were nade and
waer@cetssar - 20C. 20 B. Human neutrophil prepar B€T/U82005/027479

Purified neutrophils (-98% neutrophils and >95% vi abl e

by trypan blue exclusion) containing <1 platelet per

5 nealancepkrilt olativh conBinipg 0116 henaodepxth Albubiifyl $4$) with the

enarL 5ot SO ot Dob G 61t of BHEO o necross

Fi Ci@btbr-bll‘lpﬁégpghﬁﬁ%ifﬁf fn%te%%i ggﬂ@qﬁd‘%gﬂs&@ga{éﬁ% eg‘ggleﬁt

i nflpﬁl#ﬁ?ét(bf‘)}or @éb@w@c@@geﬂe@b@(mmmmpmmd and

4 A 8 TSSO SRR AT BSSE 0B 0 .

neaveftbivh, P 8PatBqd dbr 38 nilfiitky/ i @Nemllﬁnlﬁsd%%t@%}epeﬁé’&] as
bot h super oxi de production and nobilization of 'th

| y S6\eBRapeaklight pritted A7 heighy of the ewoe) ehmparedth @ammghwmhs

Sg@gﬁ%&@ﬁe HERL-Albng ol AN o' ©°
Lﬁz‘@ ;uls (5 10 x. 105/ mM ) were incubated in Hanks 89

V5857 vaxat Plagd possFwe PRRDImMEnts. anced sal t

sol ution contai nlw\% 0. 1% human serum al bumin (1 m)
10wi t h t he Spregtedda Ar@tgﬁnemwmghth, 250- 3,00tgnam$) waki pram

o et ol ftor TR0 RE RGeS s Py P ey and
Th ¢lne arhmais ed al(clved tdQechvil) 2LBAEE dPﬁonE%aéheéakaHﬁeﬁtJa
| ated 5 chem | um nescence was read wt

Ch Ma Fl% OPﬁdlfWé’?ad(l@ isserablishedhir 30, minkigy wnthcmch dnag)
t
s Gt o bER SR TobIT, AT R Tutded RO
15 cu rthrel)lgh:mmgalrae dathetesmraﬂ(lé)&nibtdliﬂer Vol oMABAOSISthe catheter is

b T P il SO i et seien S reasugpblosd phessure,
Sphagmed Raveyn fh%tcﬁroﬁﬁ'%%eﬁé? is tau?hed%é g‘l ?Q?ﬁglglreQ%gduvé@r §ta

ant hest heti zed and jugul ar an car ot eters are
nﬁll&rM@dj Biqsgii Frasssrcahhalyzend Systoie pmss[mal diastobc plekai€dnean

sQver 48 hou or. to.each experinent a
boREsRRRY S Bart R R e recaralin S BB F D sk riervabs.
20 m Datads retotdedeaeNm@snBlood Pie8siké RAY r%h&ﬂ o Bsé‘eﬁﬂé QmPy a
vehi cl e control Drugs are injected bolus

t hFRAPdronsigel far 2@ sumees  Thordate is ppsented o 4 fracinomifm
of &M b186d PRl BEvGRENENEE tHeS 0 minutes immediately prior to drug

injection. The blood pressures are recorded and plotted over time as a means of

determining potency of the compounds as well as biological half-life.

25 The compounds of examples 1 and 2 were tested against a control

compound, illustrated below:
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flushed with an additional 300 mcroliters of saline.
To neasure bl ood pressure, a central line fromthe

w@aremisdstat heter is attached to the pressure PCT/US2005/027479

transducer of a Digi-Md Blood Pressure Anal yzer.
Systolic pressure, diastolic pressure, mean pressure,
and heart rate are all recor Hd inreal time at 30-60
second intervals. 20 Dataql corded unti ® nmean bl ood
pressure has returned to’b Ee ne and nAj ned
constant for 20 minutes. \F ais g;;ﬁbnﬂéd as a
fraction of the an bl ood pres aged over the
10 m nutes i ey ior to drug i njection. The
bl ood pressures rre ded and plotted over tine as
a neans of deterni nPRg @bt ency of the conpounds as

wel | as biological half-life. 25 The conpounds of
exanples 1 and 2 were test&ﬂmgeflnst a contro

conmpound, illustrated belo WO 2006/ 015357
PCT/ US2005/ 027479 NHR2 NO </ ONN\ ~/ NOHOHO
Control The results are illustrated in Figures 1-2. 5

Al Thetdslitsat ii0RsrateB 3 BYufes 180d patent docunments are
i ncorporated by reference herein, as though

i ndi vidual ly incorporated by reference The invention

Sand prof arogedfhsbdchel S RRRR Gkt Toet BeiBoal s

10

s hofiérendeehereinens shamp indididuaBnyicorp@hicdityaBieranRe. The
nDdlflcatlo S y he made while remaining within the

spi¥FR tiogfips been ec,sﬁ%léedd’f’lﬂt KECrEnee &0 Vatdgps specifypand preferred
20866t R3RE aﬁ(ﬂgciﬁ'ﬁaggs HRRAED it st @AUTR whderBtoS3 TN

havi ng fornul
variations and mod1ﬁcat10ns may be made while remaining within the spirit and

scope of the invention.
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w0 pabepessdent | y hydrogen, hal o, -ORa, -SRa, 10PCT/US2005/027479

N(R7)2 NNX 1/0-1 Nu (CR R2)m-Z 5 HO OH (I)
wherein Z is CRBRAR5 or NR4R5; each Rl is

(Cl-C8)al kyl, cyano, nitro, trifluoromethyl,
trifluoronmethoxy, C3_8cycloalkyl, heterocycle,
het erocycl e( C1- C8) al kyl ene-, aryl.

aryl (Cl1- C8) al kyl ene-, heter oarydr—%mis

het er oaryl (C1- C8) al kyl ene-, -CO02Ra, RaC(=0 O,
RaC(=0) -, -OC2Ra, RaRbNC(=O O, RbOC(=0 N(Ra)-,
RaRbN-, Ra ) hravifgarelméh Rb) -, 15

RaRONC(=0) N(Rb) -, RaRONC( =S) Izril?Rb) -, -OPO3Ra,
RaOC(=S)-, RaC(=S)-, -SSRa, RaS(=0-, RaS(=0) 2-,
-N=ENR a, or -OPQ2Ra; each 7'53 i ndependent |y
hydr ogen, hal o, (Cl-C8)al k

, "4 C3-C8) cycl oal kyl ,
het er ocycl e, heterocyc| ¢8) al kyl ene-, aryl,

aryl (C1- C8) al kyl ene-, <f1et|er9 ryl, or

het er oaryl ( C1- C8) af ky| élne-N/N Rl and R2 and the

atom to which they\/ar at t ached™ &;FQ—R\?H_ =S or C=NR
?M—§ iC

R4 and R5 together Wi{h the atons to they are

sattached forma pagtuipjed or partially unsaturated,

or aromatic. ring having 3, 4, 5, 6, 7, 8 9 or 10
ring atons optionally conpri€hng 1, 2, 3, or 4

het er oat ons 25 sel ected from non-peroxi de oxy (-0-),
thio (-Swheregul finyl (-SO), sulfonyl (-S(O2-) or
amne (-NRa_ ) in the ring; 92 WO 2006/ 015357

PCT/ US20@54 CR7RT® oriiiiRE n any ring conprising R4 and
R5 is substituted with from1l to 14 R6 groups; wherein

each R6 is i agependrathandbm hgh9, .of®R&gre- SR a,
(Cl1-C8) al kyl, cyano, n]li)t ro, FSJtrI(E’%g?él%lJeél’rorre’t hyl? —

10¢ i 1 uor EmeEnatkyl, cyano, nitro, trifluoromethyl, triflucromethoxy,

15

20

25

Cs.gcycloalkyl, heterocycle, heterocycle(Ci-Cyg)alkylene-, aryl,
aryl(C;-Cg)alkylene-, heteroaryl, heteroaryl(C;-Cs)alkylene-,
~-CO.R’, R’C(=0)O-, R*C(=0)-, -OCO,R?, R*R°NC(=0)0-,
R°OC(=0)N(R?)-, R%R*N-, R"R*NC(=0)-, R*C(=0)N(R")-,
R'R"NC(=0)N(R")-, R'R*NC(=S)N(R?)-, -OPO;R?, R*OC(=S)-,
R*C(=S)-, -SSR?, R*S(=0)-, R*S(=0),-, -N=NR?, or -OPO,RY;

each R?is independently hydrogen, halo, (C;-Cg)alkyl, (C5-Cs)cycloalkyl,
heterocycle, heterocycle(C;-Cg)alkylene-, aryl, aryl(C,-Cg)alkylene-, heteroaryl,
or heteroaryl(C;-Cg)alkylene-; or

R' and R? and the atom to which they are attached is C=0, C=S or
C=NR°.

R*and R® together with the atoms to which they are attached form a
saturated or partially unsaturated, or aromatic. ring having 3,4, 5, 6, 7, 8,
9 or 10 ring atoms optionally comprising 1, 2, 3, or 4 heteroatoms

selected from non-peroxide oxy (-0-), thio (-S-), sulfinyl (-SO-), sulfonyl
(-5(0),-) or amine (-NR™) in the ring;
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(C1l-C8) cycl oal kyl, (C-C8)cycloal kyl (Cl -C8)al kyl ene-,
5 (C6-C12) bi cycl oal kyl, heterocycle or heterocycle
w@ abe@spat kyl ene-, aryl, aryl (Cl-C8)al kyl enePCT/US2005/027479
het eroaryl, heteroaryl (Cl-C8)al kyl ene-, -CO2Ra,
RaC(=0) O, RaC(=0 -, -0OCO2Ra, RaRbNC(—O)O
RbCIZ( =0 Mh&ajr-any rR@Rka)MpnsmFRf’l‘@ﬁ:k@)ls submt@(ed@ml[( fRbip-1 to 14

RaRI N%"_O) N Rb gljem ea%g%s 1:@5&336ﬂy hyg;%geﬁahalo -OR? -SR?,

NNRa 10, $h #ihgodieMoko. Whi ch
t hey ar(egj(@'%?:)gk héyaBMIBQ tﬁﬂg%czeg?qjor t wo RGOg?oups

t oget hel€ ﬁﬂsbdyctolaﬁcyht(GmC@)C’yda@leKCt Es)atkivtenet hey are

57 LSCES@%@E@F@% P Sleaf b R RL R e o,

or rﬁlr(@q-t(sy)@kyléﬂ i@kl B8RRI ONiltoaky-COR’,

SﬁOb]'ZJ sul fony
( hg( g) 2R3C<‘99@s Bh%@xr@ffng RONCErRIE, K- CRﬁ&bQ)N(R >
(Cl-C8) a&yl’ a?;%l%%g??%é_t}%@{?ruor Oh ??]V(R)

trifl UOR"(R[‘?B]U(FGS)W (@)39& d*od(k§)-, R’C(=S)-, -SSR?, R*S(=0)-,
(C1-C8) cycl oal K Cg8) al kyl en het er XCl e,
10 het er oc%ﬁ‘ﬂ Cé&,aqr@yp&@mupg@yqlt e atom to which they are
aryl ( e b,
het er o;ar S@?%%ll E)CLJS) alk Clé’hémq{ ?%?ge%%(vgtots %? ,a fom or
RaC( =0)atoms (@C&RIRA thd?&i% MB(ch&) @n, forRlbCa(boCydlicRa p-heterocyclic

% Eg N-C(n.r%a cf%rb%smg fr@&% &g@@ andlﬁal Rb%z)??etl\le(ratbfns
- SSRa,  Racs(edPom nkia Cg@rogd% o’xy‘(mﬁaﬁthlo (@P%Bﬁinyp( SOf) ti€onyl
ring fornmed from CRAR5 is aryl “or heteroaryl
15 par ti al (-5(Qpsathoseiieei(- Oﬁé@zR@r ammec(siﬁR%)smstbg@ng, each
R7 is independently hydrogen, (Cl-C8)alkyl,

( C3- C8) CRE isdgddk;gen, hal GLORS)-SRE| (GaiCs)alliyTl cy@s, atky | ene-
e Y Gl SRR, (LD (i fstonton
1C(0803 il | l@gﬁleﬁclﬁﬁlel@ ﬁ%té@cya@'@%&cyccl% R?g%allégé%ralr@ Re,
c(S) NReﬂVl(CCHRNU@@n@R)hetemarﬂ, @frt@flgpryl(ﬂa*\ﬂs éne-f or mul a
0 93 VO 2000 R TR L oG T RYGAWNS, B E® rRbNE[=0)0-,
RPOC(=0)N(R?)-, R*R°N-, R*'R°NC(=0)-, R*C(=0)N(R")-,
R*R’NC(=0)N(R?)-, R*'R*NC(=S)N(R)-, -OPO;R?, R*OC(=S)-,
R?C(=S)-, -SSR?, R*S(=0)-, R*3(=0),-, -NNR? -OPO,R" or if the ring
formed from CR*R’ is aryl or heteroaryl or partially unsaturated then R’
25 can be absent;
each R’ is independently hydrogen, (C;-Cg)alkyl, (Cs-Cs)cycloalkyl,
(C:1-Cs)cycloalkyl(C,-Cs)alkylene-, heterocycle, heterocycle
(Cy-Cg)alkylene-, aryl, aryl(C;-Cg)alkylene, heteroaryl, or
heteroaryl(C,-Csg)alkylene-;
30 X is -CH,0R®, -CO;R®, -CH,0C(O)R®, -C(O)NR°R', -CH,SR,
-C(S)OR®, -CH,OC(S)R® or C(S)NRR" -CH,N(R®)(R"), or a group

having the formula
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z (Z)l wherein each Z' is non-peroxide -0-, -S(O) p-,
-C(R8)3-, or N(R8)-; provided that at least one Z1 is

WO mveper3oki de -0-, -S(Op-, or-N(R8)-; each RBCT/ES2005/027479

i ndependently hydrogen, (C1 -C8)alkyl, (CI

-C8) al kenyl, 5 (C3-C8)cycl oal kyl,

(C1-C8) al kyl (C3-C8) cycl oal kgl—zf C3- C8) cycl oal kenyl
(C1- C8) al kyl (C3- C8) cycl oal Kenyl\ aryl,

aryl (C1- C8) al kyl ene, het erd Y~y1(Z1)or

het er oaryl ( C1- C8) al kyl ene-; erein any of the al kyl

or al kenyl groups of R8 are |optionally interrupted by
-0-, -S-, or -N(Ra)-; Re is cycl opropyl, cycl obutyl,

| t 0
(Ci- Chy al Phsrefd ye%‘f%?%mew SRR G SRS L
(C1- C8) qirdmd@d thaGR14a8) et aahdtperokide-68)- s{ck)xl bhLIQR®)-;

amino acid, aryl, aryl(Cl-Cg)alkylene, 'he eroaryl, or

het er oar ydaCER?
al kyl , a?/l?gn @1}1@%@ gg‘%@h g%gm Ql‘sﬁ‘allﬁfly(co feddifeny,

5het er oC\EB- @sycaelyaliyb (Clh@x)elﬂ(m]éﬁylcs)cgclodbsl OF:-&)cydRlkenyl,

tlona b ted. on
car bon \I(IIB{ P'C}S‘??)Crygé’@@(g&y 1 Ty ? 1 @;)alk;lene heteroaryl, or
substit lhét@t@rﬁ@llﬁ@i)&lﬂylfeh@ﬂw%&%lrgdr@% tﬁ‘@ﬂﬁyls&r 0&n9f groups of
hal o, %a (Cl-C8)al kyl, cyano, nitro,
trifluo ﬁ‘éét?ﬂﬂonalllﬁﬂfﬁr{]’@ﬁe@rﬁt ﬁbx;ﬁ or-®¥R3B) cycl oal kyl ,
(C6-C12) bi cycl oal kyl , heterocycle or

het er ocyd} & €K QIS?IaYlkCgMcélet}’l Qrlppentgh yydohexyhr yl
(C1-C8) al kyl ene-, 20 heteroaryl,

10 het er oar \R (C1ydagenl iHepalkyl, eﬁ@%}alﬁﬁ@@ﬁ@t@ed W1th 1-3

o o P e S,
- SSRa, @)lealkylelg;gé’t@ﬁ)aryl R?%eﬁ%yl(c Rg%m%& F%ld 25

wher ei n
(6. C12) b| CyCI oaﬁ@tﬂé biweht b I%c?gaﬂﬁatgéyo egylkanoyl |
(Cl - C8) hétkpipele, argy ox’rimt@owygm,ps bﬁR’ Q&ERE; | RYand R®is

tiall 94 WD 2006/ 015357
15 B Uso bRV SEE o tirkeh b oBe RIS ide gehderd o)

20

25

hvd b |
let L o% egub(s(é%ént@iﬁéégégbm tRE g&%‘! g%%iq‘éﬂf[hﬁfd Bt Wed
V.

(Cl- C8) 10" k@j)@lk cyaam mroaiiflaoroamephyl, trifluoromethoxy,

aryl ( Cl(éigé %%Yclaﬁpyi (Cllg-%lze‘)[)f)c%%alkyl? Beterocycle or
heterocycle(C;-Cs)alkylene-, aryl, aryloxy, aryl (Cy-Cy)alkylene-,
heteroaryl, heteroaryl(C,-Cs)alkylene-, -CO,R?, R’C(=0)0-, R’C(=0)-,
-OCO;R", R'R°NC(=0)0-, R°OC(=0)N(R)-, R*R"N-, R'R*NC(=0)-,
R'C(=0)N(R")-, R'R°NC(=O)N(R")-, R'R’NC(=S)N(R")-, -OPO;R?,
R*0OC(=S)-, R*C(=S)-, -SSR?, R*S(=0)p-, RaRbNS(O)p-, N=NR?, and
-OPO,R?;

wherein any (C;-Cs)alkyl, (Cs-Cs)cycloalkyl, (Cs-Cip)bicycloalkyl,
(Cy-Cy)alkoxy, (C,-Cg)alkanoyl, (C;-Cg)alkylene, or heterocycle, is
optionally partially unsaturated;
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wW@oo60k3387T no, pi peri di no, norpholino, or PCT/US2005/027479

5

10

20

25

het er oaryl (C1- C8) al kyl ene; or Ra and Rb, together with
the nitrogen to 5 which they are attached, forma

t hi onmor pholino ring; and Ra and Rb are each

i ndependent |y hydrogen, (Cl-C8)alkyl, or (Cl-C8)alkyl
subst i t URGdndRP hreleash (rﬁkp@)sﬂbkMOge(nle%l)glaﬁqﬂ aal kyl ,
(C1-C8)al k amn

i y1 (e mr iyl e o §E 1 Loy, (Cr-Coeycloalkst,
het er oafy| EGnCHliBl dnhe e, a5, Ba1an ﬁgkyma%!éﬁdarw &h

t he n|t oge t hey area forma
pyrrol i Hetmar}MCths)aikyione oo Rp il angeﬂrer with the nitrogen to

E ?:Ilog)r g{ﬁ@' tﬂgx.ﬁrrlpg %j:heg dfogg aé‘?’fngf{girgg,%éperxfﬁno rmcgphqlmlo or

or Zthlﬁﬁglg)hbhﬁosnﬁgu;ﬁ@endently 1, or 15 2; and each
p is independently O, 1, or 2; or a pharmaceutically

accept ablge ;5P aI’eh%Eﬁ ﬂfdeﬂ%deﬂéﬁeh}ﬁﬁ%u (@1 C'_&aﬁ{ 1""51e ment

1, wherein Rl 1s hydroge
- QAc, - (E12Cs)alkiyMabstithied Zvithr 1-3 mAes)a&oxYM@gdbmo@nﬂrybf

laim1 R1 h
71 tor o, (GrCORRtR;soing bgtinaal ABTT -Gy e P et
wher ei nh&@rdaﬁyl(?y Ctﬂg‘?zﬂl?ﬂene Qr"R ad ROkShetlRy withlBe nifrogd®

conpound any ‘of clains 1-5, wherein I s _hydrogen_ or
“OH.  6whihghearp etirchedrfprop pytralidino 1piseridip megrphatino; er
hydr ogeq.. haI Cl1- C8) al kyl, cycl opropyl,
cycloheﬂ?@ngw B%%JHP&EW& The conpound of any of clalns
1-6, mhergl is hy en, .fluoro, nethyl, ethyl or
propyl . 3% ﬁﬁiéggg) /U82005/027479 8. The
compound of any of clainms 1-7, wherein R2 i %%a

or methymis@1 %th 48&?98&%8 os hoy 20Fachy i indeper

swherein \ d of cl 1,
2%,& hyd fﬁg 0 heoconpound of claim
V\,here in %ﬁ gn{j t car on a?omto 5 which they

:L; o b GG Lol e comoun o

2. The compound of statement 1, wherein R! is hydrogen, -OH, halo,
-CH,0H, -OMg, -OAc, -NH,, -NHMe, -NMe, or -NHAc.

lor

3. The compound of claim 1 or 2, wherein R!is hydrogen, -OH, -OMe,
fluoro, or -NH,.

4. The compound of any of claims 1-3, wherein R! is hydrogen, -OH,

fluoro, or -NHo,.
5. The compound any of claims 1-5, wherein R' is hydrogen or -OH.

6. The compound any of claims 1-6, wherein R? is hydrogen, halo, or

(Cy-Cs)alkyl, cyclopropyl, cyclohexyl or benzyl.

7. The compound of any of claims 1-6, wherein R? is hydrogen, fluoro,

methyl, ethyl or propyl.
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Ove, QAc, NH2, NHMe, NMe2 or NHAc. 12. The conpound of
any of clains 1-11, wherein R3 is hydrogen, OH  Ow,

W@eroobIIES3510 13. The conpound of any of cl ai ns REWRS2005/027479

wherein R3 is hydrogen, OH  or NH2. 14. The conpound
of any of clains 1-13, wherein R3 is hydrogen or OR
15. The cofipoentbonhd afiynyodf didimi ire7, Whtrkin RAerlsidogehor
ring COITprISh R4, R5 and the atomto which they are
connect ed P&t bf]gcl opent ane, 15 cycl ohexane, piperi dine,
di hydro-pyridine, tetrahydro-pyridine, pyrldlne

pi per@azi neThedensioune pf tret ofaihaios d- %hy\rhazalm]& is hydrogen.

di hydro-pyrazine, pyrazine, dihydro-pyrim dine,

tetrafydr OITHeyJ o@hfi‘ of clﬁfﬁ?i( abyaLia HJ}’RT‘ F P8 arbon atom to

pyrazine, im ydro-1 m dazol e,
5i m dazol i divhieh tlmyraae:aﬂaehedjlshgtﬂbmylr{%@z)ol e, or
pyrazolidine. 20 16. The conpound of any of clains

1-15,, Merﬂ&&&iﬂﬁum Bga&pmalﬁmglo%heﬁm% 1R deh €OH,

atomto which are connected 1s, cycl ohexane,

pi peri di neQMey Om\lcle’thNHMe NMezméHb@crpound of any of
clainms 1-16, wherein R6 is (Cl-C8)al kyl, substituted
(Cl-GBal k «1T, WRERRAR 1sHydfddRa, OH
Se %2( qﬂec&@&ndo%@%fﬁéa&%{l,_(I:(:O%{Nlr\s)a%ii’ ggfi‘, ,
aryl . wher@MsubsNHbuted (Cl-C8)al kyl is

(C3-C8) cycl oal kyl (Cl -C8) al kyl ene-,

hal o( Rey, whefeifeR1 QR@H
R A piee

(CH2)1 2NRAWH;. or - (CH2) 1- 20C( O)NRaRb 96 WO

2006/ 015357 PCT/ US2005/ 027479 18. The conpound of any

f cl 1
]9| ugr%i ”Sh“é*hig ’ Mﬁ&%f&lﬁwkﬁm@@ Croéwleféfﬁfk Cgldﬁfg‘én or OH.

ng O) ﬁs l% g@fﬁ%ﬁ%ﬁ nnéxc::%mp)nsmg

- CH2C(=0) Nra RR’and %at@l NRMRRL tRéy ar@é@%@%@)li\%gzﬁﬁ)entaﬁg

The conpound of any of clains 1-18, wherein OH,
150ve, net mb{clohexznye[, plppmdjpwdlhydg@py]@@jyﬁ, tetnahygtqypyndme
sec-butyl, I T l?eu tp}/pemzme, aecahne, tetrahydro-pyrazine, dihydro-pyrazine,
pyrazine, dihydro-pyrimidine, tetrahydro-pyrimidine,
hexahydro-pyrimidine, pyrazine, imidazole, dihydro-imidazole,

imidazolidine, pyrazole, dihydro-pyrazole, or pyrazolidine.

20 16.  The compound of any of claims 1-15, wherein the ring comprising R*
and R> and the atom to which they are connected is, cyclohexane,

piperidine, or piperazine.

17.  The compound of any of claims 1-16, wherein R® is (C;-Cg)alkyl,
substituted (C;-Cg)alkyl, halo, -OR?, -CO,R?, -OCO,R?, -C(=0)R?,
25 -OC(=0)R?, -NR’R®, -C(=0)NR’R®, -OC(=0)NR'R®, or aryl. where
substituted (C;-Cg)alkyl is (C3-Cs)cycloalkyl(C,-Cg)alkylene-,
halo(C;-Cg)alkylene-, -(CH,);2,0R?, -(CH,);..C(=0)OR?,
~(CH»)120C(=0)R?, -(CH,);.2,C(=O)R?, -(CH3);.2,0CO,R?,
-(CH)12NRR®, or (CH,);.,0C(=0)NR'R.
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butyl, -CH2OH, phenyl, -QAc, -CH20Ac, -CO2H, -CO2Me,
-CO2Et, -Ci-Pr, -CQRi-Bu, -CQ2t-Bu, -0OCO2Me,
WO BOEAERS7 - C(=0) CH3, 10 - CONH2, - CONHMe, - CONMRCT/US2005/027479
- CONMBEt, -NH2, -NHVe, -NVe2, -NHEt, -N(Et)2, or
- CH2IN\( CH3) 2. 20 The conpound of any of cl a| ms 1-19,
wher dign RA hiesofdppufldMs, any o clajths ldﬂh\yhgeremrfb Py (Ci- C4)a1ky1

| rport  pisehye b hEiy ke AR %?%205’%0

15 Pr, -CQg -c0BBR? < MeCH: % -0 2,
CC]\II\/bEt 2¥d§The % oun any of 2cI ai rrB %-2

wher ei n t h€HaOQRKED)RSf N%aR ,gﬁcbbbT Eub@(-rft))llﬂl%a on the Z

S compound 6F TG N Ry e ORI Ko GOy PRRR "

hydr ogen, 20 nethyl, et hyI propyl , isopropyl,
n-buthpl , SEe-comppind ofziyiefplaims &rl8, whereyn R® 18 6hyOMey

wner o 1 k5GBTS iRl ety e Spbunt, ter
i sopropy!| ,bufyl LAEKOH, %ﬁ@n}b WOA ¢, -CHIDAE YHCO,He rCO,Mikit- §ZD,2Et
phenyl or benzg C25 24. The conpound of anﬁ of cla

1- 23, vvher-@ﬂal- Q21 re§enBu, - e, -@ERpE %F&BQH%
i sopropyl b
10but sl gﬁd ) | sz’h er“%g‘g% é&%ﬁ%’ S@@N%é?t %I{ez’ ?glglr\)/loeu-nN 2

of any of -SIHHt/MN(Et)2%r @H@Iﬂ@{mb)ﬁa and Rb toget her
with the nitrogen to which they are attached, forma

pyrr di [.Qi . b oQs :

t hi oorriodr pho N0 S)Pﬁ}écpggéﬁl\f%%&aggg? g?gggg&nwm OH, OMe,

EC'?I_' /5 US\%gO&ﬁ&B?M&tﬁyl ﬁﬁ)pyﬁlim)pﬁmypcmbmdyloﬁecdnyylofsoblht&]i, test-
erein Ra et he it .

whi ch t heyU¥le Céi@grpé‘anylf &{a‘;\% eP/m‘}! {838

pi peridin 2 TN d of

15any of cl %rhs%olﬂ%lp%vﬂm)%:% nbgggllvlse R%?%Béen l‘5}%5]

(Cl-C4) al k)ONMEeBt., aryl (Cl-C8)al kyl ene,

di aryl (Cl-C8)al kyl ene, heteroaryl (Cl-C8)al kyl ene, or

di hetgr oarpedshm Qﬁﬂ@bmye&%lan%& S hERIPOYAUmBEr TR

of clainms 1-27, Faher ei n°RY i's hydrogen,
groups substituted on the Z ring 1s an 1nteger from 1 to about 4.

22.  The éompound of any of claims 1-21, wherein R* is hydrogen,
20 methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-
butyl, phenyl or benzyl.

23.  The compound of any of claims 1-22, wherein R® is hydrogen,
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-
butyl, phenyl or benzyl.

25 24.  The compound of any of claims 1-23, wherein R” is hydrogen,
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, or fer:-
butyl and R® is hydrogen, or methyl.

25.  The compound of any of claims 1-24, wherein R” and R® together
with the nitrogen to which they are attached, form a pyrrolidino,

30 piperidino, morpholino, or thiomorpholino ring.
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met hyl , ethyl, 3-pentyl, phenyl CH2CH2-,
(phenyl) 2CHCH2-, pyridyl CH2-, benzyl, or 10 Et 29.

wab@sooisppund of any of clains 1-28, wherein RICT/ES2005/027479

5

10

15

20

25

hydrogen, 3- pentyl, pyridylnethyl, or benzyl. 30. The
conmpound of any of clains 1-29, wherein R7 is H 31.
The @soporie oofnpam)d of anyl ceficirsma 1 23, wmeirda“mnuaﬁzc)@tmes

S;ﬁ r |n<(j)yl net"Sﬁh mnﬁwg%g %%’i\&ﬂ@ﬂ?sfn@ ?c%né{ gfe %lp%%ngl?ﬁbo

the fornul 1o, 32 liaemmpund of any of clainms 1-3
1, wherei eI{II( R0 2 fngilgg%llno et hyl am no,

gieﬁtz am 3 CQ@P%WFEX%&}% ent laH]StFH‘cIT‘ ngrfg%‘b
wh N f
ol ai f};”l (T D ¢ ém&‘aﬁe@m?“‘m “ShalRftnd
- CH200( O) Rreferoanyl(F NReRikylepe, ordilztgrmenyl(R)-Captkylense

conmpound of any of clains 1-34, wherein X is -CH2ORe

or 28y - Cl1gkN u%o%yml&§53ﬁ7wﬁgan@1@ PO40244 79

36. The conpound of any of clains 1-35, wherein Xis:
N-N /=N OmeétiyINethig 3fpemykanhewlcﬁzﬁﬂg- fehend).CHCH;-,

R8. : H/// I\I:NI\I-NR80R8N) ., , RB~S , RO0O
8 N0 N GYEEY dﬁo%n’cp BRHO% 5 37. The conpound of any

of clains 1-36, wherein X is: N- N NO R8--0 R8N
R8/\/N, N N=NNN N\ //
A

Et

29.  The compound of any of claims 1-28, wherein R’ is hydrogen, 3-
pentyl, pyridylmethyl, or benzyl.

30.  The compound of any of claims 1-29, wherein R’isH.

31.  The compound of any of claims 1-30, wherein N(R"), is amino
(NH,), 3-pentylamino, diphenylethylamino, pyridylmethylamino,

benzylamino, or a group having the formula:

HN—
/

32.  The compound of any of claims 1-31, wherein -N(R"), is amino,
ethylamino, diethylamino, diphenylamino, pentylamino, or

benzylamino.
33.  The compound of any of claims 1-32, wherein N(R"), is amino.

34.  The compound of any of claims 1-33, wherein X is -CH,OR®,
-CO,R®, -CH,OC(O)R®, -C(O)NR°R', or -CH,NRO(RD.

35.  The compound of any of claims 1-34, wherein X is -CHOR® or
-C(O)NR°R’.
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wRopMi1:sT RS_N, N .

10

15

20

S Rs,NNR8-N,N) and R N H 38. The conmpound of any
of clains 1-37, wherein Xis: ON////NN NN R8\N

clainms 1-38, wherein R8 is nethyl, ethyl, |sopropyl
I sopropenyl, -CH=CH2, CH2OH, propyl, - CHe- CH=CH2,
CH=CB%.CH3 The yemppureimftlany of cbiopr Bp&nylierein X is:

cycl opropyl net hyl, cycl opropenyl et hyl , cyclobutyl,

cycl obut enyIN~ N(C}Q)Y(GH%&:H - CEHE)nCOOCHB SW
-(CH2), , @QH@ H phete I SRS, WIN( 8

The conpgﬁndh6%aény of N aire 1. 3@/L&Lgfg?n
(Cl-C3)al kyl H cH2OH, cycl opropyl, cyclobutyl

cycl opr opyl h@yl, - (QH2) 2CC2 N(C}Q)Z 3

- (CH2) 2hal ogeny 41. T npound f any ofg \ns

1- 40, whBF ety R8-i sRiE , ,eRﬁﬂﬁs opyR T )”“1

2- propenyl cyclopropyl, cycl obut yl

cycl opropyl et hyl , 2 (C}E)2CIEC}HTO-(C}E)2_30H. 99

WO 2006/ 015357 PCI/ 2005/ 02747 8/4?v,The compound of
any of claims 1-4&1 ereiandR8 i's meNWhyl,* et hyl,
cycl opropyl 43. The conpound of any of clainms 1-42,

wher giyn %oﬁﬁﬂ&%rﬁp(ffoaﬂy lof cl‘élfms £36) whitinlx iso 44. The

conpound o any o al s 1-43, wherein Re is
cycl opropyl . 4§k The corrpog)nql of any of pelqai ns 1-44,

wherein Re |§ obutyl /@\ hIhe co%@pg éi any of
C8

clains 1-45Rwh | dr6gen, )al kyl.
47. The conpound of any of clalns 1- 46, mhereln Rf is
hydr ogen, 10 gt et hyI propyl . 4\&!\\1 The

yl,
conpound of n cl ai s 4 V\,hequ
hydr ogen, % #a«fﬁﬁv“ k

38.  The compound of any of claims 1-37, wherein X is:

O-N N~-N N=N
R8/<\N»"\m\ , RS/QN% , and RB/N,\N/)"\M _
H
39.  The compound of any of claims 1-38, wherein R® is methyl, ethyl,
isopropyl, isopropenyl, -CH=CH,, CH,OH, propyl, -CH,-CH=CHp, -
CH=CH-CH3, cyclopropyl, cyclopropenyl, cyclopropylmethyl,
cyclopropenylmethyl, cyclobutyl, cyclobutenyl, -(CH2) Y(CHz).H, -
(CH,),COOCH;3, -(CHy),CO(CH,),H, where Y is O, S, N(CHa),.

40.  The compound of any of claims 1-39, wherein R is (C-C3)alkyl,
CH,0H, cyclopropyl, cyclobutyl, cyclopropylmethyl, -
(CHz)zCOzCH3, -(CH2)2_3OH, -(CHz)zhalogen.

41.  The compound of any of claims 1-40, wherein R® is methyl, ethyl,
propyl, 2-propenyl, cyclopropyl, cyclobutyl, cyclopropylmethyl, -
(CH;),CO,CH3, -(CHy),.:0H.
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49. The conpound of any of clains 1-48, wherein Rf

hydr ogen.
WOR@ce13357

1-50, wherein i

'S

50. The conpound of any of clains 1-49,

is 1. 15 51. The compound of any of PCl/as1085/027479
is 2. 52. The conmpound of any of

5

10

15

20

clainms 1-51, wherein j is 1. 53. The conpound of any
of cl#l.ns "I[h65®,mpmad ef myj ofickaids 154, wheeeic ettylpéthyl,
any of clai 1- wherein mis 0, 1, or 2. 55. The
conmpound oynEﬂR “clains 1-54, wherein mis 0, or 1.
20 56. The conpound of any of clains 1-55, wherein the
ri ng ®onprTs cmglpoRdd oRmyarfatldile laﬁﬂomhbmlmﬁf nshytlbpmpgt er
connected in 9 R- N-Rd -NrN-Rd' -N)/ _/
(R6)q (%)%’C@B y‘f4 ~R6dg NR --CN 100 WO 2006/ 015357
PCT/ US2005/ 027479 R6 q -N NNRd NR-NNR R -" and

wher ey i sTHe@mpbutdofiahyafaldis il st3hydherieR; ispydepoesl.
that when g is zero then Rd is not hydr ogen 57. The
conpaysnd OfheBidvh iﬁﬁn&b?&rﬁﬁ)fh&%ﬁs e qak Zagbut
conprising 5 R5 and the atomfo |c yar
connegt ed .j.ncl ude: R 6. -N NR6
R0 ./ B cagporet 6 ot claiss Rk Rbereie B 1S REOIREEn. R
R~1 -NRE-d¥My6 - NINR6E Rs ~ Rs , ~
47. The compound of any of claims 1-46, wherein R is hydrogen,
methyl, ethyl, or propyl.
48.  The compound of any of claims 1-47, wherein R is hydrogen, or
methyl.
49.  The compound of any of claims 1-48, wherein R' is hydrogen.
50.  The compound of any of claims 1-49, wherein i is 1.
51.  The compound of any of claims 1-50, wherein i is 2.
52.  The compound of any of claims 1-51, wherein j is 1.
53.  The compound of any of claims 1-52, wherein j is 2.
54.  The compound of any of claims 1-53, whereinm is 0, 1, or 2.
55.  The compound of any of claims 1-54, whereinm is 0, or 1.
56.  The compound of any of claims 1-55, wherein the ring comprising

R*, R® and the atom to which they are connected include:

(R%, (R®)q (R®)q (R%),
—7/\:\7 /N R', —N /N—Rd, ——N/_—\/> ,
(R, R%), (R%) (R%)

R” == R3 \—= —



- () RB-~(NRG -NNR6 RA and 10 58. The conpound

of any of clains 1-57, wherein the ring conprising
W@ERpRARS7 i s 2- met hyl cycl ohexane, PCT/US2005/027479

2, 2-di et hyl cycl ohexane, 2-phenyl cycl ohexane,

2- ethylcyclodgxane 2, 2- diethylcyclohexane )

2-tert-butyr cIohexan 6, 3- met ]ohexan q

3, 3- di (Sytl ohdxane! hE'Q ﬁdoqh ang! T oo

4- ethyh@¥9 ohnexang\_4 phenyl exan%‘l 4- t&££/buty|

cycl ohexane, 4-carboxynet hyl cycIohexane

4- car boxyet h cIo 8,

cycl ohexaﬁé lyeél ?ﬁ?{lg%d %I rg%gﬁro%eﬁ %&QH‘% i when g is

4- CyC&@Q&h@ﬂRﬁﬁﬁbmhyhﬁgapld 4- cyclohexanecarboxyic

acid esters, or 4-methyl oxyal kanoyl - cycl ohexane. 20

ri ng-gZOrrpri Si %gg"%iﬁgﬁ%‘%i S Qggij‘ﬁ@é?i”& ne, ﬁé&nﬁﬂ?ﬁmg
5 4- pi peri deAgr andahdavsy toovtadi they are connected include:

4-piperidine I-carboxylic acid nethyl ester,

4- pi peri di n car boxy acid est er/—\ ¢
4- pi peri 6 —ea b % 101 0159657 N-R
PCT/ US200® 479 ° aéi 01 6pyIR e 4- pi | di ne- |

-carboxylic aCid tert buqyl ester, 1 pi peri di ne,
1- pi peri di ne-4- carboxylic acid nethyl ester,
1- pi peri di ne- 4- carbg%ylic acid ethyl ester

1- pi peri di ng-4\carb aci d/propyl esyer )\ 1gs
- pi peri di r;_i}] 4- gaboxyl cixd tNt- ut’legér\t]_y 5
1- pi peri dine-4igar bo
3- pi peri di ne, R pi p

[1c acid nethyd est
i dene- | - carboxylic acid,
3- pi peridine-|-carboxylic acid hyl est ep—
3- pi peri d@_&ar t&@_aci L\Z;me yL_gst ef-r®
, 4- pi per 45 ply i ne- g3 rboxyl i c\-a<i d, -
perazine-|-carboxylic acid nmethyl ester, 10
perazi ne- L= arboxylic;%a\ et hyl est
per azi ne, | - Qarifoxy! | NLRSr opy| —ast ernN-R®
per azi ng- - carboxyR? CI d pép but\y=i=ést er,
pi perazine, 3-piperazine- -carboxylic aci d,
razi-pne-| - { —
oo G cprpRRRESnl rBfhls TR WhalRLRE ring comprising
pl per aZIG(R3)R4Réfs®m¢thybcyclohexane 2,2-dimethylcyclohexane,

pi
pi
pi
pi
, 3

1
4-
4-
4-
4-
1
3-
103
3-
2-phenylcyclohexane, 2-ethylcyclohexane, 2,2-diethylcyclohexane,
2-tert-butyl cyclohexane, 3-methyl cyclohexane,
3,3-dimethylcyclohexane, 4-methyl cyclohexane,

15 4-ethylcyclohexane, 4-phenyl cyclohexane, 4-tert-butyl cyclohexane,
4-carboxymethyl cyclohexane, 4-carboxyethyl cyclohexane,
3,3,5,5-tetramethyl cyclohexane, 2,4-dimethyl cyclopentane.
4-cyclohexanecarboxyic acid, 4-cyclohexanecarboxyic acid esters, or

4-methyloxyalkanoyl-cyclohexane.

20 59.  The compound of any of claims 1-58, wherein the ring comprising —
C(R*R'R’ is 4-piperidine, 4-piperidene-1-carboxylic acid,
4-piperidine-1-carboxylic acid methyl ester,

4-piperidine-1-carboxylic acid ethyl ester, 4-piperidine-1-carboxylic
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15 acid propyl ester, 3-piperidine-1-carboxylic acid

tert-butylester, 1-piperidine-3-carboxylic acid
woreaoapissest er, 1-pi peri di ne- 3-carboxyl i c aci dP€r/ig1005/027479

ester, 1-piperidine-3-carboxylic acid propyl ester or

1- plperldlne 3-caboxylic acid tert-butyl ester. 60.

The conpouaeid pocﬁp}dmgteroﬂ pqiemdme— lteBbox yhigecisi tnrttbmé’l ehteny

conprisin :
50004 e Nymhegidim e ins R s (B BVEREE

2- et hyl cy gl ohexanes- c@rngﬁicec{cm’étﬁyl@s@h ele;‘@erldlﬂe-ﬁﬂfafboxyhc
butyl cycl ohexane, 3-net cycl ohexane,

3, 3-di net hylﬂ@y@mtbh@tmahealpendm@e‘t pApOX @ peifh Esribietyl ester,

4- et hyl cycl ohex n

> 4-tert- buﬁﬂ?p ﬁ8Q§§gﬁu%m€§¥%£§ﬁ&%$h§qund ohexane
25 4-car bgwﬁéﬂ&éheqmmﬁymm ﬁplgeﬁlﬁenmafmnhydld
cycl ohexane, = 2, 4-di net hyl cycl opent ane,

4 pi per i dimeshyl gt Qcmmn neabarbaplipacid tegrtytyl ester,
4- pi peri di C [ | ester
4- plperldllggplpe plbeg Eﬁ%@ﬁlﬁ%a %yh9%%§ aci d net hyl
ggtir 4- mqﬁg&uﬂnm&«hﬂnﬂybwmydnmﬂgtedmtert butyl ester,
pi peridi ne-4-carboxylic a
10 1- pi peri dﬂr@p%aﬁaﬁéwmowy%\%qub %@f?s 4%}1)68357‘{“&1 carboxylic
tert-but ylagﬁt;ﬁépyl EsBr @3{ }%]éiihf‘ﬁe RO ROXYAdi FteBChiflylester,
nmet hyl ester peri e-4-caboxylic acid ter butyl
ester, 102 mpw@ﬁlhmkﬁﬁ’ﬁmzﬁ@'ﬂl-mﬁﬁ @2ifd479

3- pi peridi,ne-| -carhoxyli ester,

3- p|perldlH%pﬁagﬁ?gd?é%?%h%%?gn?gpﬁgﬁﬁ?yI ester,

3- pi peri d'301ﬁpera§m911&%ﬂﬁ>&5fﬂ@adld éﬁ&p@féﬂ 3-@1p%€dzﬁlenﬁt:aﬁbd)xyhc
ester, peridi ne-|-carboxylic acid

15 tert - but ylaelsltmcpﬂ@sttr 3nipesiding- hearBoxylipr asigkigrtrhutdester,

nmet hyl ester erd di n lic acid

tert - but yI E‘fré(ime'é"igﬂgﬁ%hc éc1§181§tn§?9¥égl aiml, wherein
Ra and Rb 1apig et@cﬁﬁé%%ﬁﬂﬁﬂﬂﬂdz&ﬁﬁ etityl d&;ed,r ng)ﬂndlne -3-carboxylic
(C1-C8)al kyl , or al kyl. subs Ied

(Cl-C8)al l@@sépmm@sf@?rcgrmp%qhnirﬁ-ca @1 egrid tﬁ?ﬁ"ﬂﬂ gster.
amno acid, aryl, 10 aryl (Cl- CB)aIkerne het er oaryl ,

or hegoer Oi'ﬂlf}l)é'c()ﬁpoﬁ&) & daylofoRimot-5pawhaeih tRbring ogapﬂmeng R*

with the nltrggen to which the ar at t ch for
20 pyrroli di #8d Ryilpémethsh sycl me(gl?y ?Wf‘gﬁ%?‘}?hgquwl
ring. cyclohexane, 2- ethylcyclohexane, 2,2-dlethylcyclohexane, 2-tert-

butyl cyclohexane, 3-methyl cyclohexane, 3,3-dimethylcyclohexane,
4-methyl cyclohexane, 4-ethylcyclohexane, 4-phenyl cyclohexane,
4-tert-butyl cyclohexane, 4-carboxymethyl cyclohexane,

25 4-carboxyethyl cyclohexane, 3,3,5,5-tetramethyl cyclohexane,
2,4-dimethyl cyclopentane, 4-piperidine-1-carboxylic acid methyl
ester, 4-piperidine-1-carboxylic acid tert-butyl ester 4-piperidine,
4-piperazine-1-carboxylic acid methyl ester,
4-piperidine-1-carboxylic acid tert-butylester,

30 1-piperidine-4-carboxylic acid methyl ester, 1-piperidine-4-caboxylic
acid tert-butyl ester, tert-butylester, 1-piperidine-4-carboxylic acid
methyl ester, 1-piperidine-4-caboxylic acid tert-butyl ester,
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62. The conpound of claim1, having the fornmula: NH2

NNOONN joOHOHNH2 NNO <N~O NN>-"NO
WORMS/OGISOH NH2 /N N O NN OH O H OH OH or arPCT/US2005/027479

pharmaceutically acceptable salt thereof. 103 WO

2006/ 015357 PCT/ US2005/ 027479 63. A therapeutic

met hod t o 3-pipebidinealncarbddydimaritiansthyleseanse conpri si ng

adm ni sterjng tq.a m | .in need of said_therapy, an
effective %Rﬁ’leflgﬂqfll'%myb‘f’?Clgﬁ%'ﬁ}‘t_y@)f’“%r’ EPRSEHY. of
any of cl ad-§pedarfiv-1-84boAlicheiianaii &tk OTPOS) tion

conprising a conpound of "any of clains 62, in
conbi nat i ohPibctifing- Iptraborartie acid tert-bytyesteept abl e

carrier. 6p,. : siti.on.of clagim®64 further
5con‘pri S| ngﬁglp%glélg%\[?pag%%é’kﬁﬁgginéeg}f)greﬁ@ﬁ % nhibitor. 66.
The conposi-piperidiat-3cdadoyimcithterHubylteher. Type |V
phosphodi esterase inhibitor is rolipram cilomnmlast,

o S o o SPRER SR ity
hydrogen, (C;-Cg)alkyl, or (C;-Cg)alkyl substituted with 1-3
(Cy1-Cs)alkoxy, (Cs-Cg)cycloalkyl, (Ci-Cg)alkylthio, amino acid, aryl,

10 aryl(C;-Cg)alkylene, heteroaryl, or heteroaryl(C;-Cs)alkylene; or R*
and R®, together with the nitrogen to which they are attached, form a

pyrrolidino, piperidino, morpholino, or thiomorpholino ring.

62.  The compound of claim 1, having the formula:

NH,
NN i
< S
N N O
o J\/O
>\N 0]
H 3
OH OH
NH,
/N =N i
a0 s
o) NN
>\N @]
H "
i5 OH OH
NH,
N \N

N
P~y 0
Oy

or a pharmaceutically acceptable salt thereof.
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liquid carrier. 68. The conposition of any of clains
64-67, which is adapted for oral, intravenous,

woewbaridspar ent eral , aerosol or transder nal PCT/US2005/027479

adm ni stration. 69. A nethod for preventing or
treati ng a pathol ogical condition or 15 synptomin a
manmed3.  whi therapentie meetitoidvid inhiltf arARMamtienegiresponse comprising

< absi e mibREPE RipeRi BF ST ag B ezt ot pifviep ant-

an ef f ect ijBaiRIbYY afbust of%%ﬁ%léﬁ‘lﬁi Han§BY RimE 1 2hS
1-62. 70. The nethod of claim®69, wheréin the manmmal

i jne. 20.71. The nethod of i m 69
or 76 anch BlerRHEC ForpmSist compbisin et of Eyrfcdins

5is caused 1bg2, a4 tOBHEA6h Hith AphalnRBut{cAHY 9 JPUBER carrier.

10

15

20

25

di seases), allergic diseases, skin diseases,

i nf ectd ou i sease. tin di.seases, .organ

tr angétp5 [ anfT ﬁgicémpoflﬁgg \§’g8181gn g‘é iﬁfr][btef SoTepsIRg g??’%‘?’lw open
wounds, aduesgrdrblast mhisigm drug therapy, a _
cardi ovascul ar 25 condition, dialysis, gout; chem cal

. . 72. .Th d.of claim 71,
o T8, ORIt B Al PR e
104 WO 20G&HiBit&3b Yol ipeah UBRARRL08 B Amildd: The net hod

of claim&®69, wherein the pat hof ogi cal condition or

synptam i S netiop. 74. . The hod of ¢claim 73,
aher&in ¢ RERbrBETRLS PEap d caliS el WhSinby B o
or gani sms ligbidiarriekhe nmet hod of claim 73, wherein the
inflammation is caused by a viral organism 76. The

nmet h of ' . t her. co j SN mnjstratio

o an™ or froeobddiol Hf AT ROERE S PhEh B bRy Bt
77. The méidttaeendfs, chuddrpaténteral) 86@kd1 or A@nRREAAIIhihiStrRion.
bacteria and the 10 anti-pathogenic agent is an

ti hpoti g, laimZ5, wherein.the
oot higan fuméiod RADrERHARE oPledind s Bafibiodl il Bl s <
an anti vi sahptageinta ma@@Amall eherei RAce¥itedBA D alBnosine

wherein the pathogen is yeast or fungus and )
recegtors 18 %nphcate and agonism of such activity is desired,

comprising administering to said mammal an effective amount of a

compound of any of claims 1-62.
70.  The method of claim 69, wherein the mammal is a human or equine.

71.  The method of claim 69 or 70, wherein the pathological condition or
symptom is caused by autoimmune stimulation (autoimmune
diseases), allergic diseases, skin diseases, infectious diseases, wasting
diseases, organ transplantation, tissue or cell transplantation, open
wounds, adverse effects from drug therapy, a cardiovascular

condition, dialysis, gout; chemical trauma, or thermal trauma.

72. The method of claim 71, wherein the pathological condition is an

open wound.
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the anti-pathogenic agent is an antifungal agent. 15
80. The nethod of claim 77, wherein the inflamation

wo soocarsed by E. Coli. 81. The method of cl ai PET¥S2005/027479

wherein the bacteria causes henolytic uremc
syndrone. 82. A nethod to di agnose nyocardi al

per f ugd.on Abemetwidiof clem i6h, wherid thapathdlogioaipronditiog or
(a) parenterally .admnistering to said mamal an
amount of %’m%%%ldf‘)ﬁﬁq@ng?aﬁé’ﬂy of clains 1-62; and (b)
performng a technique on said manmal to detect the
presehte oTh@:meﬁwélog claim &8 ywhereindsemflamsstion id tmmsed by
severity o 5 coronary artery stenoses or both. 83.
The met hodf’aoﬂflg%:elnécloﬁﬁg@is, YWherein the manmal is a human
or equine. 105 WO 2006/ 015357 PCT/ US2005/ 027479 84.

5The nét-hodThes methat of elain 73,88hereih dhesinflamaiatiomjocasdi &l a

dysfunctiop_j lected fromthe group consisting of
coronary aﬁ{%?ﬁ ag‘llss%ase, ventricul ar dysfunction and
differences in blood flow through disease-free
corondty vEss@EdodafcleineAdtfishasompasipgednasbtsation oB5n
The net hod . ' r 83 erein said techni que
to detect ?fﬁ%u%%(glénﬁéég%ﬁlau'ggtg‘g%eéu‘f‘?’?@n everity of
coronary artery disease is selected fromthe group

consi 5t i nglsrmethed epelaimm@t evhereialthe pajtogan i abacteria and the

per fusi on jnmgj ) i.cul ar..fynction inmagi ng, or
10 F echni quesé ; % ﬂ?@&%ﬁ?‘%‘% ot %Iﬁg)ll‘alcbl ood flow vel ocity.

15

20

25

10 86._ The _nethod of claim85, wherein said

r adi ofthar nbtscnethedipf claigo s mdiesdin ferfathoigon is aveigisregditise anti-
selected f ’ C Lstin of pl anar

scintigra a&wgéﬁgggénqgﬁ% %&nﬁlgﬁiwgg%n conput ed

tormg7ra hy (SPECT), positron em ssion tonography

( PET)/9- nukieansthospheeing 73, sdwreim the natveen isregstog fungus and

per fusi on g . € ar di i gital
subtracti otﬁggl%? %é?%eglhcyacg? %@%)aggn%ﬂ’ggﬁqt%ggﬂast X-ray
conput ed tonogr aph CI NE CT).

P 80.  The rgeth(?d P)/f c(laim 77, wh)erein the inflammation is caused by E.

Coli.

81.  The method of claim 77, wherein the bacteria causes hemolytic

uremic syndrome.

82. A method to diagnose myocardial perfusion abnormalities in a
mammal comprising:
(@  parenterally administering to said mammal an amount of a
compound of any of claims 1-62; and
(b)  performing a technique on said mammal to detect the
presence of coronary artery stenoses, assess the severity of

coronary artery stenoses or both.

83. The method of claim 82, wherein the mammal is a human or

equine.
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87. The nethod of claim86, wherein a
radi ophar maceutical agent is wused in conjunction with
W@ adod/o13a7 ophar maceuti cal nyocardi al perfusi oPCT/US2005/027479
i magi ng, and the radi opharnmaceutical agent conprises a
20 radi onuclide selected fromthe group consisting of
t hal 1§4um 20Mthe méthod bLtlhinn8DOng3, Wwlteraig eaid hfjocardial dysfunction
rubi di um 82, iodine-123 and oxygen-15. 88. The t hod
of claim 878 S%@F%ﬁﬁm_st F&T%&PB%%H}&P&G@WW ery &Eea_se’
myocar di al %%[ﬁdﬁﬂrﬂ?sﬁuﬁ&ﬂin%d'd?ff&@hé& H@Bl@@@ﬂo@ﬁﬂroﬁ% d
a e

25 radi opharmaceut i agent is thallium201. 89.

met hod of cdisdare-88¢ covoparyivassehsi aadwtenoti¢ earpaary vesselsi on
i maging technique is selected fromthe group

sconsigt i ng Ple EGBRCREFINP S BPEY, witeP&h 588 kechnique to detect the
ventri cul ogr aprﬁy and radi onucli'de ventri cu%g(?.r aphy.

106 WO 2006pr0B86IndEHesySR0@S¢ity o4 zoronay. arteriedipasthitsd

of cl aim 89, rein said ventri.cul ar function.imgi ng
t echni que i?‘%@aﬁo‘fw&eﬂ@&pﬁ%ﬂﬂ%ﬁg O%? 10@@?%3 el%)t%Crg}él ai m
85, wherei Um?@é_a@'diﬂﬁféﬁﬂﬂioﬁ%a@iﬁg,%iﬁ@ﬂarWﬁﬁﬂﬁrﬁaﬁihg}@d
flow velocity is selected fromthe group consisting 5
of doppl er tetlviguestforomessyring gwrpaarysbﬁhﬂdr vepcity.
angi ography and radi ophar maceuti cal imaging

10t echnggiues. TRZmethoe ofElafie §5 0k hd&tiaistdGadiophemetdutisai d
met hod for neasuring coronary blood flow velocity is

doppl er f | owyeeardiak parfusipp inpgiag pptelrsieddrore the grpgxnconsisting

conpri si ng (%tpp%aﬁc’atr %&ﬁtlgl{aﬁl%}&,gslngﬁg 8?&@1;1/ @%Lgslgf?)ﬁicﬂgljp{l@ds ai d

human by i ntravenous us I nyection

an amount  ofonigeHhp SPBCTY, posigomemissionadmegphe(PET),
provi de coronary artery dil ation; &S’% adm nisteri ng a;[
r adi ophar meR¥lar Seneiieitonapenihy YRy fegng PeiiioDeANTSp

R e
presence andtafgseXgay henmpavétaniograpfhy (CINE CT).
87. The method of claim 86, wherein a radiopharmaceutical agent is
used in conjunction with said radiopharmaceutical myocardial
perfusion imaging, and the radiopharmaceutical agent comprises a
20 radionuclide selected from the group consisting of thallium-201,
technetium-99m, nitrogen-13, rubidium-82, iodine-123 and

oxygen-15.

88. The method of claim 87, wherein said radiopharmaceutical
myocardial perfusion imaging is scintigraphy and said

25 radiopharmaceutical agent is thallium-201.

89. The method of claim 85, wherein said ventricular function imaging
technique is selected from the group consisting of
echocardiography, contrast ventriculography and radionuclide

ventriculography.
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coronary artery disease. 94. The nmethod of claim93,

wherein the agent is Tc-99msestambi. 20 95. A
Woretaoes3sr preventing or treating a pathol ogi Pel/US2005/027479

condition or synptomin a nanmal, wherein the

activity of A3 adenosine receptors is |r_rpl i cated and

agoni 8¢n of Jihe medlead ofi daim 8§>|, w&asﬁerr??hid \tfcmmmﬂ ar%mttgionfimaging

adm ni steri to said,. m effective anount of a

conpound of P%Rg}l%f’lsc‘?cg?%nggg@gﬁy'% 96. A conpound of

any of claims 1-62, for use in nedical therapy. 97. A

conpo¥hd of Thapmegfodufaiaim 86; Ghereinhmidmethd Gormeeischng

t her a is _inhibition,of an inflammatar esponse. . .
98. Tﬁg conﬁ"élﬁln‘%‘“fo‘#""éf %‘?%Vg??ltmégls?tﬁé ?fﬁél ﬁilﬁsrogmﬂ%ﬁtgng
S5response duef démplé R EPh& gdttalcabEdiio] AnSb Lgm
n b mamal . wherain t he .10%@\&5 2Q06/1015§%7g15"¥ﬂ?

PCT/ US2005/ fstiophgrmageptical magifg mmmno_s. ne receptors
is inplicated and agonismof such activity is

desi red. 99Thé/srtiell of CHAAREUREerSh sﬁid%&ﬁoégoﬁ%neagﬁing

repare a nedi canent useful for treating

!Onf Ioam’rat or §PIPRA Y dtend. flaw yeocityTindoppler fifw cathétan. 99,

wherei n the nedi canment conprises a Type |V _

phosi3odi esTh¢ asthodiifichirh @8, cobfblisinbhBe sefs &f ¢l ai m 99,

wherei n the phosphodi esterase inhibitor is rolipram
10102. The use of @Waim i@ﬂ%nlmpﬁalﬂth@m@i}’cm?nmus f

[ liqujd .10 her... 103. The use.of an

Clarms: 96- 102, Wil o Rl E el e B Khorfbigf of

parenteral , aer ofmmular] effeativectd prakidechFomir hftéd/idhtion;

108

(b) administering a radiopharmaceutical agent

comprising thallium-201 or technetium-99m to said human;
15 and

(c) performing the scintigraphy on said human in

order to detect the presence and assess the severity of

coronary artery disease.
94. The method of claim 93, wherein the agent is Tc-99m-sestamibi.
20 9s. A method for preventing or treating a pathological condition or

symptom in a mammal, wherein the activity of A; adenosine
receptors is implicated and agonism of such activity is desired,
comprising administering to said mammal an effective amount of a

compound of any of claims 1-62.
25 96. A compound of any of claims 1-62, for use in medical therapy.

97. A compound of any of claims 1-62, wherein the medical therapy is

inhibition of an inflammatory response.

98. The compound of claim 97, wherein the inflammatory response due

to a pathological condition or symptom in a mammal, wherein the
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10

99.

100.

101.

103.

PCT/US2005/027479

activity of A, adenosine receptors is implicated and agonism of

such activity is desired.

Use of a compound of claims 1-62, to prepare a medicament useful

for treating an inflammatory response.

The use of claim 99, wherein the medicament comprises a Type IV

phosphodiesterase inhibitor.

The use of claim 99, wherein the phosphodiesterase inhibitor is

rolipram.

The use of claim 101, wherein the medicament comprises a liquid

carrier.

The use of any of claims 99-102, wherein the medicament is

adapted for parenteral, aerosol or transdermal administration.
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