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WD 2006/ 015357 PCT/ US2005/ 027479 2- PROPYNYL ADENGCSI NE
ANALOGS W TH MCDI FED 5' - Rl BOSE GROUPS HAVI NG A2A

application clains priority froma provisional
application entitled: "2-PROPYNYL ADENOSI NE ANALOGS
and COVPOSI TIONS WTH MODI FED 5' - R BOSE GROUPS HAVI NG
A2A AGONI ST ACTIVITY", filed on August 2, 2004

s e2-PROFVINGE; ABS/NOSING 3 NARQGSWVITE MOR IR SpRIBASE,

is 10 incl i r ef nt

Fundi ng TheéME&ﬂ&éﬁﬁégsﬁ%#mﬁgde with
government support under G ant Nunber (ROL-HL37942),
awar ded by the Nati ongdiatagiA@ptieatibas Foundati on. The
United States Governnent has certain rights in . the .

i nventThin applBatiry claime PEPTIhEOMR, Brvigenalgeplication entitled:

| yf y 1 € PEBRIPISITIONS. WITH
PR APPSR IS CAIES,008, Bl PEBRIUSITIONS, T
WIS IFENGE-RIBOSE GREAMMSCHANEINIG A2AeGOMAST 2 TIVITY 3t feled
an i nflammatory response ing ' i nf ection, g
o Angena, 200 orareh pamber 001 i, e Bfihiseof hih i
tr j noxi ous chem cal s, and toxins,
i‘é@ﬂé?ﬁi%}%@g“éﬁfﬁey%ﬁ; hypoxi a, nechani cal and ther nal
trauma. Inflammation normally is a very |ocalized
action, which serves Goveexpedtdivndingat t enuati on by
dilution, and isolation of the damagi ng agent and

i nj ur edthi fSMBHoN MR cHiRiheseir ak @BHORGH doeemimeat ampport
agent of disease when it results in inapprOf)ri ate

i mder Grang Nusoer (RO SUST R, ewardse oy dxasNetonal 3¢ienest i ng
the t.arget.ed n i a . A :
SRR Pl AL st GoFaRBiap B Al ighleBl MR hepgion.
pat hogenesis in several vascul ar diseases or
injuries. Exanpl es Bdikkdoed of the Merentib eper f usi on
infjury (N 30 G Frangogiannis et al., in Mocardi al

| schem g; '}@‘f—ﬂ;ﬁ] R&§d Vs tREpurBb el iibtindharmful
Kar rrazylr’?,hee ., '%%lt?igﬁpﬁgﬂ;&?yerl ag %I.)LHQ 6) at 1236-151%[2; H.
SagenBhissmahebodyl  Theivsid a wifle ranee af pathogegic insults thaygan ) |

th l [ R. Ross. t .36 !
ke o, Wy
V@iﬁ@lﬁ@ﬁ%%@@s\;&ﬁy o8040 iskle, nblaivius clinigals, #5d toxdhd

(1997); D. er et al., Brit. J. Surg., Sf?, 609
( 15917@)1i,a/1'9perﬁlsion, hypoxia, mechanical and thermal trauma. Inflammation

normally is a very localized action, which serves in expulsion, attenuation by
dilution, and isolation of the damaging agent and injured tissue. The body’s
response becomes an agent of disease when it results in inappropriate injury to
host tissues in the process of eliminating the targeted agent, or responding to a

traumatic insult.

As examples, inflammation is a component of pathogenesis in several
vascular diseases or injuries. Examples include: ischemia/reperfusion injury (N.
G. Frangogiannis et al., in Myocardial Ischemia: Mechanisms, Reperfusion,
Protection, M. Karmazyn, ed., Birkhuser Verlag (1996) at 236-284; H. S.
Sharma et al., Med. of Inflamm., 6, 175 (1987)), atherosclerosis (R. Ross,
Nature, 362, 801 (1993)), inflammatory aortic aneurysms (N. Girardi et al., Ann.



L. Pennell et al., J. Vasc. Surg., 2, 859 (1985)), and
restenosis follow ng balloon angioplasty (see, R

woems/0ci3sed above). The cells involved with  PCT/US2005/027479
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i nflammati on include | eukocytes (i.e., the immne
systemcells - neutrophils, eosinophils, 5

| YRR SG!, 62, 25M0(1997); €5 1. WalkePdial. SBritra.CH@BN89E509 (1972); R.
dendritic cells, and mast cells), the vascul ar

ehdrmell ptah, Jv¥asubee., 2ndih (9% @nd restgnosis following balloon
fihr tes. 1 .
TSR e 1 0o PUBEALES, THRRATIE00% 8 Qi inpgption
ainohde (llKBeyted(.el, Mﬁﬁﬂﬁrﬁ&y&t&a&eﬂ@aﬁ&ttﬁphﬂﬁi eobinbpigils,

[ ne system conbats .10 pat hogeni ¢ invasions,

i %}U@epﬁssa PHIPBEYFY Rasonhil ahastaphirsi: SCrfe oo rad gt
a&gls?, Ghd VARE M erRbiRANE! GRERa Ao Hulle LAWK ﬁﬁ%tb‘ﬁf]sts?%
endot'hel1al cells, prinmes neutrophils for an enhanced
i miybeytesat ory response to secondary stinuli and
enhances adherent neutrophil oxidative activity. See,
Shar ma @he adlease of infnineateryRytokings aukdhi dsitemor necrosis factor-

croph /dendritic cells_ act .as_accessory cells
%ﬁ%@@fﬁ@@ﬂw Wed & e basigaraRTEe SYsigRseyPals.
o R kI o R P TR A e B BT
stdtivatiait ef avbatenopfactoss ¢mleakdrgtes endrndidlidlinbedlls, grimes

super oxi.de and secondary products) and non-oxj.dat.i v

( R ugropﬁ%%r i) gpl%csfgg@la%gj r@s{eﬁg?ﬁsg ife) ﬁﬁggﬁlary stlmuh ang

| &fHaarexBliRE¥ntaRhirypRiY oxiiAABREDRAL. HeB, FEmA CeAL-, RbERSRIn.
of 20 cytokines can produce counterproductive

eloaasigition; macionhansydandsitistceieacs as hecserghy cellseroesseing entigen
(RS RTREJoBUES. e R THGE Th (el Gl

atochcbas Po-ivimbhtoey c@btoxicReMs. I nfect. Dis., 9 (suppl.
5), S602-S606 (1987)). For exanple, TNFa can induce

neut r op@ehérally, AR stifulahenddt:opl1si8 SaRAnchRkIdaBR(c. o,

then to migrate through the 25 vessel to the site 0o

i syparoxiderradsetandery nro@iats) exd der-pxidatived eigomyslontaeyidase

L A B R SR AR G- e o

conoltihésosad prédire conaeptisctiewah@rerited pathOgeahid &¥fdts through
resident accessory .cells and macrophages. Upon
stheasleaseiod Hssherdaniaging fidatine adoren- ¢%1gajie pragycts (K. G.

”’?&9@&%/ P?%{P?Méﬂ%q 7?&58 éﬁ%ﬁ%&ggﬁﬁé\g%{eﬁ&%@ﬁw

array of ¢ytoKkines enent

| Infeatl Disy, & datppl ©),05603€8606 [(E278)s ,Fop exdrepls SENBadan gdovd h
e L SO T TR R

vessel to the site of injury and release their oxidative and non-oxidative

inflammatory products.

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,
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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i nfl ammat ory cyt oki nes have been shown to be

w@aihogssic in: arthritis (C. A Dinarello, SePe€TUS2005/027479
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[ munol ., 4, 133 (1992)); ischema (A Seekanp et
al ., Agents-Actions-Supp., 41, 137 (1993)); septic
shock (fyr e&clar%gfarh Afhmetatcty ytoEﬁl\és havd leeh shdds to, bed

. 5 02- S606 1987 5 asth N.
&Zﬁ%&zmngiaar@mhﬁl(c Aﬁai(namész %afgmugﬁs(“ 1%%‘99%34
3 t t
rohed Gy PR AR ERALBhERhP L By oopmepne ©
?é{lggg gB INAPfIIggxePet aHaR &l ﬂgfectAiDils.,t N(ax;uppll. 5), S§62-5604.(1987));
amg. et _al .., .
(a.sgme) BYafeoi RN by G Ve REPIY s %;;7% {5
an %sgﬁhm fécﬁ?xrc’n%D I@Cima%@\ga éﬂfﬁgﬁ‘){anspﬂaﬁtaﬁgﬂlill SN(1991);

erOX| e 10 formation in eukocytes has bee

i mpmpmaactedomm(}b PoHettirgy ArepNeewl i 5k 61 (1498)); MHﬁﬁT

Ay el S 147 LD g ingBREARERERSES oy P

V\lgl Yank1Q W1l DpthaBRR RS, B8, 1997, Binaldais, sfperoxide
enosi ne t ha non- sel ecti ve y activate adenOS|Fg
of

rmmmpmam1n§c1ﬂqoyﬁe$ha§év@¢lea@,1elm@4tm@mﬂwtl%e GHoRP

St oS ig e lef@,d@gggg&gg ety S AN RAL um.
RRb@dxtlﬁls@Maiaw(Bng)hem J., 227, 669 (1985); D. J.

Schrier et al . I'mmunol ., 137, 3284 (1986); B. N.
Cr onst e?ﬂ s §ll %hown tHet hddn®Sine bAAHEIAE anaddrd dfmmemamm
42, 76 (1987) A. lannone et al., in Topics 61

Pﬂmﬁﬂcﬂtmler aphvaa@@dmgﬁ;m@r@egt@aﬁu&vﬁypeg deqrggse aepirenhily
b P B Ronf s Bl P Eplchol Ty

4114571

( AR )Sci. J451D291L@9s~59r BeAeRoEérts etdl., ]B]EmtmmmIJ 221,4659 (39%);
(1989); S. rrity et &) ﬂﬂ% F
1986. Ychogoyt; 2 ahém@un@i W ehabhi1app. N pronsisin &%

PRALIBE Alrunc fnd $ifndnd SHR) 4o, @19%@'&@9{&8@%%

oxi’de rel ease from
n Empirc@ @ﬂfd Peslﬁabnmmm@dohye mamﬂnt Er @@ﬂmhteg akedh, Springee

25 h ooy
fVﬁz%g,lt%gtﬂ{bche rr%%&% ﬂdﬁ/l[%ﬁvg tgg g nﬁ?ﬂl‘%gﬁ&?}ém
gg{ﬁ)(l%sﬁ R SApEE Al I, InJmm‘iUlWﬂ]S)'S% (199); 3,366

enosi ne can dedrease the greatly enhanced

ommtyeet blyrJs hnmﬁn@lvl‘ll42,( %ét(a%%ﬂii and G5 ;Nlelgm etedt> BRT-t'h

T h

T ¥ahiant S QbRAY! fLPLaRE AESRI Al b HSwp B Fiibi
4Lupeltdidle feldSidm ndGirdpldiststionddtéd/by titenfvagirdomets such as the
reported t hat adenosi ne can decrease the ranf of HV

r epithetixtimiciof bagteriad pentides.femetdeu-ghp (ed), grd the act g
Blcgr%rf) emen? con?ﬁ/o%entWQQB ' N2@ronéRin et al., J. Immunol., 135, 1366

(1985)). Adenosine can decrease the greatly enhanced oxidative burst of PMN

(neutrophil) first primed with TNF-a and then stimulated by a second stimulus
such as f-met-leu-phe (G. W. Sullivan et al., Clin. Res., 41, 172A (1993)).
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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(1988)). However, there is no evidence that in vivo
adenosi ne has anti 3 WO 2006/ 015357 PCT/ US2005/ 027479

Res., 41, 170A (1993); and B. N. Cronstein et at.,
Adin. Res., 41, 244A (1993)). It has been suggested
tinfldminagie abtdrityGe St Raestamet Ay b]h)apEem,Mladimm $1998); and B.

t { hi | it ffect
O SperBA ab B-dise f§4ﬁ%5<§§z{} onstein et al ., J.

Adin. Invest., 85, 1150 (1990)). The existence_of A2A
rece pt okt hanbesasuesistad thatyhere srinterthan qnecwhivie of adeapsing

SRR B B S Dl el e

AN oQroastsinvet atlel €lliaphwnadt., 85, CIGOEHRANNs Tﬂaedx:mme nﬁA@\
and nore potent. and/or .s Iectlve as a

G ep&reg‘a lsovas qrigige Ty gmgheterecthy ¥ ﬁaﬁiﬁ ﬁ‘ﬁ%ﬁ
bv&#cage@a%@%/ﬁu@mcbﬁahﬂgeomg@gw@bss gppanses. Initially,
conpounds w [Tttle or no sel ect|V|ty for A2A

recept O*fﬁerléﬁg&éjeﬁ}’p %’Qs%ijve &V&B Snt ﬁ%ﬁ@ﬁéﬁlﬁ that S ho"
5' -carboxam des O enosli ne,
eztddyhma mb&mamcﬂmaséﬁmse atseagbhE@/b)f A(ZB adédosite oersp@ira(AR)

| 135, 136 5 J.. L , Lt
2@?@%01% Fdtoligaps bingineghsass 311@915 ﬂ%@%@%ﬁ{eaeh{i%a 5
%ﬁéﬁ%ﬁ@éﬂwﬁﬁ Hancy: Iﬁ%@l&ﬂlﬁpﬁk W,k Yece@oﬂs wer%é&@%(e@ Ngich as

680 (M F. Jarvis et har macol
lebnoslneﬁﬁsblf cﬁ&&cérb@%m)ies @F a@lekmyer swihstsist-d ed

crapbarnidetebotve (e A5 R ot ehi d gy 135

a I t
U T b i

diariegsetlipoemcy endselecBivity 214, CHIL80S @61 CERP BBOVIRCTO Hardip ot

e, e Rl et b Y s R 090: 2By R ghne
3Sorivafvct sUdPELIWRC-0DSR BeleFerPMBrd A&t in@kelédti€e as agonists at

conbi nation of relatively nonspecific adenosine

atha cognaryRrisheAyd Tesenieid Eerdastilnd. VIRAFAPRm. o3y 1334
(B TR SRSl afRbipt Bl anp el i fagee

nedlied FRCL0404) hkaveialse baei ewdltiated 4d agbnistsain therverddaryedrtery
Topi cs and Perspectlves i.n_ Adenosi ne %Q arch, E.
GAra 15e9pten (Ko Nityaghal., J. Msdi Gheam., 324589 (1880 i n,

286- 298 (1987)). Hovvever R-PI A and C - Ado anal ogs
ar e act Theteys oRsIEPRIHPEHE combmam of elagivelxnogsneaidisi ne

AP o e S AR LR Sk Py g

AlC1r i) piithr eSph'ti&pl@c&ﬁ@ht@@se (PDE) 1nh1b1tor resultmg in a lowering of
neutrophil oxidative activity (M. A. lannone et al., Topics and Perspectives in
Adenosine Research, E. Garlach et al., eds., Springer-Verlag, Berlin, pp. 286-
298 (1987)). However, R-PIA and Cl-Ado analogs are actually more potent
activators of A; adenosine receptors than of A,, adenosine receptors and, thus,
are likely to cause side effects due to activation of A; receptors on cardiac

muscle and other tissues causing effects such as “heart block.”

PCTUB2905/027479
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sel ective adenosi ne A2 receptor agonists of the
formula: NH2 N NRIRRC= NNHNN | R b wherein Rb
i's ribogyl, dikof@nalb@r.bl BRANES, TR S0 disviebosddeive The
conmpounds 5 are disclosed to be useful for treating
hydeapsienab oreeptar hgmisiepidhe &rBiulid as  vasodi | at or s.
O'sson et al. (U S Pat. No. 5,40, 015) disclose
certain adenosine A2 receptor agonists of fornula:
NH2 NN R- ONN X O Rz BY0 i OH wherein

C(X) BR2 can be CH2OH and R1 n bd alXkyl - or

al koxyal kyl . The conpounds e dilscl 6sed to be useful
as vasodil ators orRmC}a:nNNHyperNensives. Li nden et
al. (U S Pat. No. 5,877,180) is baspg on the

di scovery that 15 certain inflamuatory di seases, such
as/hareithRibtis sibasyd, Bstanrhe, H and R heandtefeyeloplkal. yThe gaspposgds

el en ho R efadng HRRERHE SHERRERAR €

cophiingbion with a Type 1V phosphodi est erase
inhibitor. An enbodinent of the Linden et al.

| nvent | Blssolldb il g8, PaRONSMUGOTS)ldiseRse B hd ot oy
di seases Dy adm Ni St er i ng an 20 éffective anpunt of an
AZ#&epide ngmiisteof foomplor of the following formula: 5

NH,
N
N/
A
R;—0~ N7 N
X
o)
R,—B
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 Aza
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

effective amount of an A, adenosine receptor of the following formula:



WD 2006/ 015357 PCT/ US2005/ 027479 NH2 NN R ON X HO
-OH wherein R and X are as described in the patent. In

wor®eon3sti ment, the Linden et al. invention i PODUSTES/027479
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the administration of a Type IV phosphodi esterase
(PDE) inhibitor in conbination 5 with the A2A
adenosi ne receptor agonist. The Type |V

phosphodi est erase (PDE) inhibitof includes racenic

and optically active 4-(pol yAl nyl ) - 2-
pyrrolidones of the followgg f a: OR18 R19 71,
N X wherein R, , RO an re di scl osed and
described in U.S. 71 4,193, 92%. Roliprainis

an exanple of a suitaple/Type |1V PDE inhibitor

included within the above formula. G Cristalli (U S
Pat. No. 5,593, 975HQi scl 88&s 2-aryl et hynyl,

2- .08l kvl - hydr oxyal kyl et hynyl

GG R A MR € MERERIE Y ool le
substituted by, carbo 1 no, or .substituted carboxy
ami no 187 PR ERbSEERt the LindGtonal dRvshBon bl ffes have
beamiditefbaea Type IV pASHPKAdiSteradd (PIEY ishibfétin cD@binati
20058 345) T Suhetar n Phe ooy ¢ &‘Eﬂgdp s substituted
wivifh the &3a al@psinkiaceptthegonis. Ehapppmsplasphetliestérawd@DE)

t Y di | [ nd t.o_..inhibit atel et
2R B ARF ) B A oBLAR oo .
amlytroliddnae bOmhe fsifoddhg faamilant | - hypertensi ve agents. 20
Recently, U S. Patent 6, 23213297 to Linden, et al.

di scl osed conmpounds havi®B the general formula: 6 WO

2006/ 015357 PCT/ US2005/ 02j479 N(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.

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
(Cs-Cig)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:



NN R-GCI NN X O OHOHwerein each Ris H X
i s ethylam nocarbonyl and R is 4-

w@ a00b0x3ssy cl ohexyl met hyl (DWH 146a), R is 4- PCT/US2005/027479
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met hoxycar bonyl cycl ohexyl net hyl (DWH 146e) or R is

4- acet oxynmet hyl 5 cycl ohexyl net hyl (JMR-193). These
conpounds are reported to be ARR),agoni sts. However, a
conti nui ng need exists for sel gctive A2 adenosi ne

receptor agonists useful f rapeytic
appl i cations, which have re yced sidejeffects. In
addi tion, a continuing Qgeg%ixi f sel ective A2
adenosi ne receptorI%gﬁﬁkégs M usdful for use as
phar macol ogi cal stressors in sigress|imging or in
ot her ventricular function i magi echni ques, that
pref erably have reduced side s, whil e being
chem cally stable and short-act) Summary of the
I nvention 15 The present invention\conprises conmpounds
and nethods of their use for YHe QFatnent of
inflammatory activity in manmalian tissue. The

i nf | amewltoargin eadsRiés HeXiiy ethylagdmocabodyleand® ! is 4-

pat hol ogi cal ent n due to physical,
cﬁ%%%%c%cgﬁe}fﬁ‘g?mf(%%a?& ¥He trauma of nedical

p £AB MbheRPlnRE & R1GEA] _

tr anggﬁ ant g?}?%yr‘?, gn%i op}lggg? }m? %%&F‘%)& RI %?JI’r gcf‘rer?%)%}?%er%h 0

f 6v¢lohixbnétbylH{EWRal $39p dhesesioopounds aye adppitadyto behe,
pggﬁﬁ&g conpounds conprise a novel class of

2- ynyl adenosi ne derivatives, substituted at the

et hyn- Z'Hdweﬁﬂalcbhﬂﬁhib%néddtbﬁdté £t 8&lestive QakNdsirRNEceptor
het erocycl e (heterocyclic) noieties. Preferably, the
r pERISStY Bsefddpifiberapeutipapplifatignatwhiblehave rpdusied sidn effycts. In
S Ut ( I C oxyani ng )
(A, SR ngta GG B8 3 B Rgenger agonists
mesdfelr forudeat phaoyacbiogical steessobhiSstrebdien4piRSa R4 other
inv%ntion ﬁrodees,a thod for 7 WO 2006/ 015357
PrSYIRIHE e R Singteshgiqueh dhat meefetablydevaradiged side

I BFRAN ShileD ] subj ect, and
protecting Fﬁgqﬁgggﬁgygﬁggg@?S?%@?ﬁgﬂ%esponse, by

adm ni stering an effective

Summary of the Invention

The present invention comprises 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
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-

membered heterocyclic ring. Thus, the present invention provides a method for
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anmount of one or nore conpounds of the invention. The
conpounds of the invention have general fornula (I):

wherein Z is CR3R4AR5 or NR4R5; 10 each Rl is
i ndependent|y hydrogen, halo, -OR a, -SR,

(#shib@iygthk i flamrataiyaesponéd in,a himhfdal) sucnatdiylman subject, and

Lérlpgcglgé, régjt(sg% s@b)eﬁi @8ﬁ%%|§1§0§1|se§¥b{)q’ ad%%%u%tregﬁ (5‘111 gffectlve

afbdrebs % & %Mfe%ﬁllgouﬁ&t& Ql%h%ntmn
het er oary (C1-C8 yl ene-, -QC02 =0 O,

SO R A

RaRONC( =O) N( Rb) -, RaRONC( =S) N(R) - . - OP03Ra, RaOC(=S)-
RaC(=S)-, -SSRa, RaS(=0-,,RaS(=0)2-, -N=NR a, or
_OPO2R a; each R2 is indd¥Bndent |y hydrogen, hal o,

(CL-C8)al kyl, (C3- C8 IkyI het er ocycl e,
het er ocycl e(Cl C8) aI ne- aryl
aryl (G -C8) al kyle<n ,

het er oar yl ( C1- C8) ene E%_ang R2 and the
atomto which the e attached 'E) C=S or C=NR
R4 and R5 toget hﬁ@ h the atons to which they are
attached form a aturated or partially unsaturated,
or aromatic ring having 3, @ 5, 6, 7, 8 9 or 10
ring atonms optionally conmprising 1, 2, 3, or 4

het er oat@@Eisel ected from non 25 peroxide oxy (-0-),
thio (-S), sulfinyl (-SO), sulfonyl (-S(0O2-) or

am ne  G-NRgR*p ot RS Ng; 8 WO 2006/ 015357
PCT/ US2005/ 027479

each R is independently hydrogen, halo, -OR? -SR?, (C;-Cs)alkyl,

cyano, nitro, trifluoromethyl, trifluoromethoxy, Cs.scycloalkyl, heterocycle,

heterocycle(C,-Cs)alkylene-, aryl, aryl(C,-Cs)alkylene-, heteroaryl,
heteroaryl(C;-Cs)alkylene-, -CO,R?, R*C(=0)0O-, R*C(=0)-, -OCO,R?,
R*RYNC(=0)0-, R°OC(=0)N(R%-, R*R°N-, R*R*NC(=0)-, R*C(=0)N(R")-,
RP*R®’NC(=0)N(R)-, R*R*NC(=S)N(R®)-, -OPO3R? R*OC(=S)-, R°C(=S)-,
-SSR?, R?*$(=0)-, R*$(=0),-, -N=NR?, or -OPO,R?;

each R? is independently hydrogen, halo, (C;-Cg)alkyl,
(Cs-Cs)cycloalkyl, heterocycle, heterocycle(C;-Cs)alkylene-, aryl,
aryl(C;-Csg)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 (-S(O),-) or amine
(-NR?®-) in the ring;



wherein any ring conprising R4 and R5 is substituted
wth from1l to 14 R6 groups; wherein each R6 is

wo paepessdent | y hydrogen, halo, -OR a, -SRa, PCT/US2005/027479
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(C-C8)al kyl, cyano, nitro, trifluoromethyl,
trifluoronethoxy, (Cl-C8)cycloalkyl, 5

( Cl - C8) cwhérend daylringl cofip)idink ‘@@ RS is substituted with from 1to 14
(?— Clzgibl cycl oal kyl, heterocycle or heterocycle

YR kyl ene- aryl aryl (d -C8)al kyl ene-
het er oar yI het er par, yI (Cl-C8)al kyl ene- COZRa
RaC( =0) O¥herpiacpdoR’ is indspondently h&émm(lmm), EOR?, -SR?,

%%@%ﬁ?@g%@@g%@mmﬁ&ﬁk .%%&cloalkyl,

e P02 a1 s 8ot e SR Eeteseiele o o
t @1@603% é%laﬁ@’c]ﬁ ey a@L—ld% C,@t@i kpleng-weetereanyt,oups
2??‘3‘”‘*%2%%%%%‘?%“? ot SCSZ )0 ROR, L, i ng
VS Ok r RIQAOINR D2 RBR aRémbmca(ﬁd))lRae @N(R\’) 4
hﬁiaﬁsl\?éé%@ﬁrﬁfﬁcg@@(ﬂ PRbRy I oCEy KPS

PRSI RAR(=1)-, (NSRE %ﬁO%Rao br @sm Hegl()kl%%r%t} Pt{c} tlja(?NI{ﬂ:I{@l’ey

R3|shdroen hao yano,
n |a¥er3<§ta°hqdr1ﬁ poCrist dnytvo R’ rgrblllp,sdogmmrhmﬂyﬂle atom or atoms

gw%} ‘ﬁ?ﬁ% a]%e‘ h&é&ﬁlhe% éa%(r:ll f;ogggygc%/i ocychcy or a heterocyclic ring

hemmpmyg frefnCl to@éaﬂ)diﬂét@xﬁ@ and iirZ/ 13, or 4 heteroatoms selected from

% § ene het e
P B POy (AR e v ngbl.S 8 ReforbESETy 0 phosphine

676}, or 200 -0 O, RbOX(=0) N(Ra
%Rbr\pzé’é "“—R% %@g&éhm) OCR:(aRb)NCE OgN(Rb)

RaRb S SSRa,
RaS( N8§ RSX%%&%) Ea%%ﬁa%é@kﬂo?y%?» ‘%‘ﬁ% ring
f iffuecbrhethyl, CRABEh&h@Y tC@Cg)ci?&&aﬁkﬂa(O’lLC %ycﬁﬁﬂé)l al l'y
U{@@S gt ed then R3 can be absent; ach
Higsne-yheicaryde rﬁlete(@yd@éC)‘Jakaylene- aryl,
k C8 | kyl -,
heTRr artranclctandeh AR T allie ™ ary L
arGORE RiCEr Q) @y lRéﬁl&O)heOﬂCQRl“,}RaRbNCﬁO)O- Rbocg O)N(Ra -
@ﬁ@‘&ﬁ%&&a—@o@@x@%@ﬂ 5 NCEG N e
P 3

haV| n the O f@op@3N 260G \S%%?ﬁ%%g%g‘; r I@S@iﬁ}‘p
PEB(T2R0 ONRS 7-OR0D,R; or 1f 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-Cg)cycloalkyl,
(C1-Cg)cycloalkyl(C;-Cg)alkylene-, heterocycle, heterocycle (C;-Cyg)alkylene-,
aryl, aryl(C,-Cg)alkylene, heteroaryl, or heteroaryl(C;-Cg)alkylene-;

X is ~-CH,0RS, -CO,R®, -CH,OC(O)R®, -C(O)NRRY, -CH,SR®,

~C(S)OR?, -CH,OC(S)R® or C(S)NRR! -CH,N(RA(RY), or a group having the
formula
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Z1 Z1 (Z1)i Z1 i ' Y wherein each Z' is

non-peroxide -0-, -S(OQp-, -C(R8)j-, or -N(R8)-

w@e@siotsd7 t hat at | east one Z' is non per oxi dePCT)Us2005/027479

-S(Op-, or -N(R 8)_; each R8 is independently

hydr ogen, (Cl-C8)al kyl, (Cl-C8)al kenyl, 5

(C3-C8) cycl oal kyl , (Ci1-C8)'atkYyl (C3-C8)cycl oal kyl,

( C3- C8) cycl oal kenyl (C¥ C8)\aj kyl (C3- C8) cycl oal kenyl
aryl, aryl (Cl-C8)al kyl ené,>-Hd€8roaryl , or

heteroaryl (C1l- C8) al kyl ene- ;Y wherein any of the al kyl
or al kenyl groups of R8 ar optionally interrupted by
-0-, -S-, or N(Ra)-; Re is cycl opropyl cycl obut yI,

cycl o 0 aydr

e DRt A PPN dfhTo- SO RARR or Ny
(pedvid) ﬁhbﬂmxe;ast 61@Z’Gehoy-@bmajdley0- -8@),¢8y aNKBA 4 hi o,
amno acid, aryl, aryl(Cl-C8)alkylene, heteroaryl, or

het er oagayh R@Ils {ﬁabpén&yﬁmmr@ad (ﬂﬂ@s%lhyl@mﬁ Ofalkbieyl,

al kyl al ken cl oal k

e Chisaeh G 46y C il (e by dpalkenylep.

T GG 0o o Ber SR ERIY - cOMGHRE el b 51, B

swteszoarpweptg)as@ﬂmt achdi¢inamyt dﬂﬁ&thg akinyporcabiasiyb iongs of R® are
hal o, - Cl- C8) al cyano, nitro,
qi’itlfmfﬂb’rlé‘??é‘i“ﬁﬁﬂd %A-£ 150d¥ o ﬁoxy, (C3- C8) cycl oal kyl ,
(C6-C 12) bi cycl oal kyl, heterocycle or

het er ockciseyciopamyhickglpems, cyckangntyl, £yslobsxsl; ar y|
(C1-C8) aI kyl ene-, heteroaryl,

het er oaRVis (n@im@&) dCkydsimbier], or (@Gﬁ@alkymm@&@@mthl -3

(f))lkqggw c%gdlkm %%}é&d aApe" aéﬁ???b)

QBE’@: Caplkyl &S
RERCICCRRI e, eteroa gl R0 Gk e b e

wher ei |
iy %&%ﬁﬁcﬂﬁaﬁ%@w s AT i&*{m&% canoy!.

(Iemraaz)cm kwl,ené;etemarweg@umgffcﬁ eRAIRY, BAR candIR’yis optipnally

étgg‘éaﬁ% %Htcﬁ %ﬁ%a}oed orRrr?o(li{:‘i1 Fe(ﬁ gb %fi{{ )W ﬁ)a%ul%stltuents selected

ﬁkydmssgﬂllagto&‘ha{b EORY I9R* YGR-C:§dlk @1 E)aarb kzmw,,
08) cycl oal kyI (C1-C18 aI K\ th| 0, amno

atrlﬁluorome’;h criflgepmatharyetia: B%Yﬂ ;ﬂ?s-coz)blfaclv@kyl
Qe%&]c?e?’(ﬁ%eg ?Jé&é@%@ 1-%!5;)%&(?’&%@-, aryl, aryloxy, aryl (C;-Cg)alkylene-,
heteroaryl, heteroaryl(C;-Cs)alkylene-, -CO,R?, R*C(=0)O-, R*C(=0)-,
-OCO,R?, R*RPNC(=0)0-, R°OC(=0)N(R?)-, R*R’N~, R*R°NC(=0)-,
REC(=0)N(R®)-, R*R®NC(=0)N(R®)-, R°R°NC(=S)N(R®)-, -OPO;R?,
R*0C(=S)-, R’C(=S)-, -SSR?, R*S(=0),-, R’R°NS(O),-, N=NR?, and -OPO,R%;

wherein any (C;-Cg)alkyl, (Cs-Cs)cycloalkyl, (Ce-Cia)bicycloalkyl,
(C-Cylalkoxy, (C;-Cg)alkanoyl, (C;-Cs)alkylene, or heterocycle, is optionally
partially unsaturated;

R? and R® are each independently hydrogen, (C;-Cig)alkyl, or
(C1-Cig)alkyl substituted with 1-3 (C,-Cyg)alkoxy, (Cs-Cs)cycloalkyl,
(C,-Cyg)alkylthio, amino acid, aryl, aryl(C,-Cis)alkylene, heteroaryl, or

10



het er oaryl (Cl- C18) al kyl ene; or Ra and Rb, together
wWth the nitrogen to which they are attached, forma

W@o60k3387T no, pi peridi no, norpholino, or thi onpePOsiN0FIaR7479
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ring; and R is hydrogen or (Cl-C6)alkyl; 5 mis 0, 1,
2, 3, 4, 5 6, 7, or 8 i is 1, or 2; eachj is
'H@f@@ﬁfi‘l@@ PC' g\)aﬂk]ﬂ'/] 1ef; or R? aRP, eaethepwiith thafiepeadenihivh O,
1, 2; ar maceuti cal | y accept abl e sal t
tthesr e pitadhed cfosm Rew e Hee: mesTiding, ﬁ@%ﬂﬁ@uﬂa@n%?ort%m
mveR}tldon have general formula (1): 10 N(R7)2 N // |
o Nk/i"/ (CRIRRYmZ u HOOH (I) wherein Zis

CR3R4R or N 4R5 1 i s independentl|y
hydr oge 6%‘31 G@M(Cl_ C8) al kyl, cyano,

nitro, trlfl t i f.l yor ayret hoxy. .
3 80yclind§pk |2 gfr]r%t§1 g’ocﬂ: %,el i8 r%act:}x i l)émdependently 1, or

metaﬁ&e %ﬁ(&ep@&ae%hwl grReo; aryl,

aryl ( C1- l'ene-, heteroaryl,

het er_ oO a@ﬁ’e{ ﬁ%g%ﬁkéﬁga&@%&ble %RROC(C( O?N?Ra)

% Eg |\N|C( I@ﬁkﬁ%ﬁgﬁ%ﬁ@%&ggﬁwﬁ C’Bf ﬂ_%%_palg%c’m have general

ReER(R%): . RaC(=S)-, -SSRa, RaS(=0)-, RaS(=0)2-,
-N=NRa, or -OPO2Ra; each R2 is independently hydrogen,
hal o, (C1-C8)al kyl, (C3-C8)cycloal kyl, heterocycle,
het er ocycl e( C1- C8) al kyl erkg 3 aryl ,

t

aryl (C1- C8) al kyl ene-, aryl, or
het er oaryl ( C1- C8) al k N or 25 Rl and R2 and the
atomto V\,hlchth()ee/a wls C0O C=S or CNR
(@]
|V \/ (CR'R?),—
HO OH
)
wherein
Zis CR’R'R’ or NR'R’;

each R! is independently hydrogen, halo, -OR?, -SR?, (C;-Cs)alkyl,
cyano, nitro, trifluoromethyl, trifluoromethoxy, Cs.gcycloalkyl, heterocycle,
heterocycle(Ci-Cg)alkylene-, aryl, aryl(C;-Cs)alkylene-, heteroaryl,
heteroaryl(C,-Cg)alkylene-, -CO,R?, R*C(=0)O-, R’C(=0)-, -OCO,R”,
R*RPNC(=0)O-, 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*S(=0),-, -N=NR?, or -OPO,R";

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

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

11



11 WO 2006/ 015357 PCT/ US2005/ 027479 R4 and R5
together with the atons to which they are attached

wo eooaioes3sat urated or partially unsaturated, orPEr/ORBNS/G27479
ring having 3, 4, 5, 6, 7, 8 9 or 10 ring atons
optionally conmprising 1, 2, 3, or 4 heteroatons

sel ect edg# SR8 ASR] hg?xtcgl?syto(wlgcﬁ thely 'Af@atﬂacéd)fonn ma

sul finyl (-S0), f ony or am ne -
i reatunated orrlga;rtla/lhe.rrsatnmw or anognatio mpglhgvmg 3R4, 5aﬁd7 %9|os 10

substltute .Wih from.1 n each
e iRl PRy AE bobr. oribhg o soligi) o R
( Ger&BdabMLO-)Cthades- fn!;dlﬁﬂ)yl (90- P suﬁbﬁ?ﬂl{tﬂmbz-) or amine
trlfluoronethoxy, ) cycl oal kyl ,

5 (C1INRB) intbe singky| (O - C8) al kyl ene-,
(CG Cl12) bi cycl oal kyl, heter ocycl e or heterocycle
(O - C8) atvhgbimray ringropiprising R (a0d RE8y sublstitutadevith from 1 to 14
hefer oa@\z/l het eroaryl (Cl - C8) al kyl ene-, -CO2Ra,
R:é:( RaC(=0 -, -OCQ2Ra, RaRbNC(=0) O,

RaRbNC( N&‘ﬁ)ea"hgg %@@Wgﬁgf&@cﬁg 'Ogao%k@:S)

Ra(@(;f%a‘lkyl ]cglanos% tgﬂ%rﬁgefh 1, thiRrorfetog éy@f%aﬁ?l

rousand omto which the are at che

10 C=(01 szcy@og,kyt(ﬁﬂmllﬁaer@r,d@p-ﬁ1i)bgg¢:lge1kyh\h$throtcme at om
%é’%%; I & %’%ﬂsﬁz el @éwﬁ‘ﬁ&%g%%w BIORG ™ r om 1
tqle@ergﬁfv ONCYaliFEerRdCD,R2 R*G=D- LR THEO).0DOOR?,
e
ST eh ORIRO P R BN CCER P PR SR e -

15 ni -'SSR"’ RB(=0)- UDINRIB O, R to itrd RO zeowiph bk the atom o which they
(C3- C8) cycl oal kyl, (Cl1-C8)cycl oal kyl -
( @Jr_e aigachiedip| (erfd-or (Fﬂ(ﬁ OF Beq/R| groups together with the atom or atoms

ar yl (]%%W&f Q‘ig aﬁlgg%egl_ci&{ E@?ﬁ 2} %aar% clic or a heterocyclic ring
h edoapoiaing| f{d@i 4 %ﬁ&hfbxohatvms andsl, QP Ra 4 IR&Bfat@n Oselected from
S T R By

=S) _ 1@9;;% S RaC(=S)-, - SSRa,
20 RQ@N?)Z ll\KRng“‘)él( (3)12- [%l%leNrFlggm(ODO)ZRa o?(i f)the ring

o o R S R N L S

i nd@perndetityl,ytrifyooogeroxy( Ch- @%wldawyl, (Cr-Coeycloalkyl-

( %1 %%aﬁ%ﬁclan%glhe%/erocycle heterocycle(C;-Cg)alkylene-, aryl,
aryl(C,-Cg)alkylene-, heteroaryl, heteroaryl(C;-Cg)alkylene-,

25  -CO.R®, R*C(=0)0-, R*C(=0)-, -OCO,R?, R°R°NC(=0)0-, R°OC(=O)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),-, -NNR? -OPO,R?; or if the ring formed from CR*R’ is aryl or
heteroaryl or partially unsaturated then R? can be absent;

30 each R7 is independently hydrogen, (C,-Cg)alkyl, (Cs-Cs)cycloalkyl,
(C;-Cs)eycloalkyl(C,-Cg)alkylene-, heterocycle, heterocycle (C;-Csg)alkylene-,
aryl, aryl(C;-Cs)alkylene, heteroaryl, or heteroaryl(C;-Cg)alkylene-~;

12



w@eyb(E3518) al kyl ene, heteroaryl, or PCT/US2005/027479
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(C1l-C8) cycl oal kyl (Cl -C8) al kyl ene-, heterocycle,
heterocycle (Cl-C8)al kyl ene-, aryl,

het eroaryl (Cl - C8) al kyl ene-; 12 WD 2006/ 015357
PCT/ US2005/ 027479 X is -CH20ORe, -CQ2Re, CHZOC(O) Re,

- C( O NReRis _e@@sRecog@( VIPSCORH2 é@ th
Vln e

C(SN - CH2N( Re or .a grou
fo‘ RCFgf 71 C iﬁ% or C?ﬁiNmR YC% Mﬂ%ﬁ(& )noleaglh)uﬂ havmg the
ngPrRgLoxi de -0-, -S(OQp-, -C(RB)j-, or N(R8)-
provided that at |east one ZI is non-peroxide -0-
-S(O p-, or N(R8)-; each Rg i s1 i ndependent |y hydrogen,
(A -C8)al kyl, (Cl-C8)al ken/§ (C3 C8) cycl oal kyl

(Cl-C8)al kyl (C3 C8) cycl oa%kyl (C3 C8) cycl oal kenyl
(C-C8)al kyl (C3-C8)cycl oa F aryl,

aryl (Cl -C8)al kyl ene, heteroaryl, or 10

het eroaryl (Cl - C8) al kyl ene-; wherein any of the al kyl

or al kenyl groups of R8 are optionally |nterrupt ed by

-o- -S-whemnm@aaz is rﬁﬁ-peﬂomded@msﬁé@w -CC(R -QBIULNﬂRg)

| hyd kyl
%(Vo dgggtaaft %T}Pg? gf’fi‘? Eﬁméﬂisdf’ héslar g(goe)()'cpf@ 1%34?( gxyy

(C3 C8)cyc|o L kyl, (C-C8)al kylthio, amno acid, aryl,
15 aryl (%efh &S}Samré?ne@ﬁ%mlwmimgsar(@l Caplkyl, (C1-Cy)alkenyl,

h
ESTORLARE @LeUK RS RIS 0 oo
héeem)m!l«yl(é?a-cabwdoaﬁtenhbh@i alasrlwlrcgagwlﬁﬁe, @%Eje%a«yl%
tlona substituted on carpon
R%F‘i?m&ﬁ)é% 8{}6@? %@m gy Oéyth%%lkxl)orw%ﬂ groupr @f R are
1A f hal o, -ORa,
i S 9’232‘30”’“? 120 trifi uotomst hyl.

t(EIBf |C|ug)r ﬁ%}%f)@%yc@a I% F?[tkft cyclohexyl;

?g e[:g;: )fﬁ% ée ﬁ%gx) ?‘,ll,xe@e@glr bf % ly&l ’)alﬁylysugé}/tuteg v%th 1-3
hé@@(_?@o)alky)ky @3@)@&@%11@[1 €€;- Ga@ﬂ(%f&mo Bﬁ%-a@doma/a,)
AR )R, S toary RRTELTy AT K)o R0y N ) -
RaRONC(=S) N(Rb) -, - OPCBRa, 25 RaOC(=S)-, RaC(=S)-

- SSRa, FS(eioppy of fharbb(atenyl, cyetodiay], mbball@@eRa

%‘éx‘é&%l%%lé% aqglg(/)?l%ylf,ygroup(s(:%R%z? }Qg,l 195? kk Xnd 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;-Cg)alkyl, cyano, nitro,
trifluoromethyl, trifluoromethoxy, (Cs-Cs)eycloalkyl, (Cs-Ciz)bicycloalkyl,
heterocycle or heterocycle(C;-Cg)alkylene-, aryl, aryloxy, aryl (C;-Cs)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(=O)N(R")-, R*R"NC(=0)N(R?)-, R'R’NC(=S)N(R?)-, -OPO,R?,
R*OC(=8)-, R*C(=S)-, -SSR? R*S(=0),-, RaRbNS(O)p-, N=NR?, and -OPO,R?;

wherein any (C;-Cs)alkyl, (Cs5-Cs)cycloalkyl, (Cs-Cj2)bicycloalkyl,
(C1-Cy)alkoxy, (C;-Cgalkanoyl, (C;-Cs)alkylene, or heterocycle, is optionally
partially unsaturated;

13
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(C1-C8) al koxy, (C-C8)al kanoyl, (Cl-C8)alkylene, or
heterocycle, is optionally partially unsaturated; 13

i ndependent |y hydrogen, (Cl-C8)alkyl, or (Cl-C8)alkyl
substituted with 1-3 (CIL-C8)al koxy, (C3-C8)cycloalkyl,
(C1- C8B) ’P ki RP b cadinB&peaddily l3d¥d gen, (C1-Cg)alkyl, or

aale(s Cl- C8) al kyl ene, heter oari/(l , Or
héh epalkyl subtitagy aiiteyl-2 He-Coplksy, et ORlsycloabgt her wit h

t [ t L: h C rma

p(/tﬁ r(gﬂl')%dg?(’l%g?’ aﬁ]l% Bﬁgl&gihaﬁgl,’ g%?b%ﬁl%%&ogg@ﬁa%ﬁb&phol i no
r hetgrpary(ag-CR)dlisylbyed boRLamdR®, (ogdthe6yith kiyd nitrogénstoGyvhidh they
2, 3 , .5, 6, 7, or. 8 i Is 1 or 2; eachj is, .. .

i #8 éﬁ%ﬁi‘&éﬂﬁ"ﬂ? apyrighding, P‘B‘?{Uﬁ@a&f’rﬁh‘ﬁgﬁ’b AtibiereraReling rHe;
1,,0r 2; 10 or a pharmaceutically acceptable salt
t?lnereof. The invention provides a conmpound of formula

| for u§ei§'n®dggn%g%?k’%l_%5gg py, preferably for use in

treating i Otecting mamualian tissue

frominfla tion,such,as .an. i,nfl a ory. Lesponse,

e o 1 BSOIE Trdy ¥ fos: TR S b L pF ZuaD b indpRRARS 1, or
| Sehahed p aaaspesaianlyion Wi, as well as the use of a
conmpound 15 of fornmula I for the manufacture of a

medi cangp Bﬁﬁ{natcaﬁicﬁl'l}eﬁ;cgﬁ%le of1t MRreolgnf | ammat ory _
response due to a pat’hol ogi cal condition or synptomin

a  Mammgy,, iﬂéﬁ%@ﬁm@id@yyﬁd}nnp%j‘lﬁh%ﬁ*f& Lﬁ‘éﬁﬁﬁiuﬁé fdn ik

i nfl ammat | on. e inventiron also includes the use of a
cthefappajreferabd§ fdrlues & treating tifladsnatiohlor pygiecting mammalian

phosphodi esterase inhibitors to preferably cause. 2
B Go PlegaEien el B An HE R PRSPy Soabofuas fom
naﬂsr%}é ecdul¥ dr l@ééggﬁmeﬁerfumﬁ ihinMeas hen a8 Itl?e%sf@ ;o@x c8@Podhd

pharfaceut i ca nposition conprising an effective
aofforrhulefl fohibe comp o ofa Redicarhent for)the greatment of an

phar maceut i cal | acceptable. salt .thereof, jn .

BB retort 4R PRl s palgPin
Oinhih@iHl, sdEh 684 hin@hn, vaiich i9 BésoiaRkIWith inflag@iEtionat i on
with a Type IV 25 phosphodi esterase (PDE) inhibitor.

Pref er aih¥ inJelfof P5PRRIHEORe LiSe G £&RMiRL RSofAhesdNi T
dosage form Additionally, the invention provides a

t bremEyeds vithrtppenidtpiasphodmstevasa iihbjtars ta prserably canse
pgnré%isggi e%}eage% rfr(lj itl}ei ir?ﬁan?nraat%}/yr%gﬁ)orﬂsie meﬁia%leﬁko%%g. as
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,4 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 formulal, or a
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a human, wherein the activity of A2A adenosi ne
receptors is inplicated and 30 agoni smof said

mammal in need of such therapy, an effective anount
of a compound of fornmula I, or a 14 WO 2006/ 015357

Ped o219 Ad<tpEblaxan tinaresfl T is dkligved el ptinktion 88AL
thereof. It is believed that actjvation of A2

A
Adenpsmerecepireinphiils nfimppeticn byaifechna npurrrbys.arastedlisng

I T . .
AHL AR e Erop RS, Aclof T-cARMARK-ESAAFRIAP HAGRon of these
tih@mematonf tedlismesnlis in ttsshé proteetioh falldwing tissaénspliot ect i on
following tissue insults. 5 In addition, the present
I nvent i Iaradgitioy) e prederit itrearien ptovides hhkaapeatic nietledtfbong
bi ol ogj cal . di seases_that includes, the adm_nistration

Sreating Biofagiqat Jiseasghiaiipclyflesihe afmipitteatignof i eifgcdive
Qe oiae[‘&ﬁtm'agﬁﬁtggﬂ%nﬁf o)l do@ht A9RRYirAIRgent in

conjunction w adenosi'ne Teceptor agoni st.
ronfanttiorpaith ey Ani edeageine raceptinagumist.nh & na2atiamthrigstic egent
he, used _al one ta reduce inflammtion, as 10 occur
SRR 16re FEOHSVED Re St APt o deq s P atog EUPRY,
QoG Rl InfébiidhSPh SiblotRSresibRShctdial or(RHSB vEORS sQth as
Ebola. Optionally, the nethod includes adm nistration

dhosg thatgeuse\» RS0l Fitildi Optionallyethazetizafindyiescadnunigisation

SNBSS MR TR SOl AR

SEffkctve thefap§ ¥atitagnend UbRIti SHSRULE 2§ Yidin@ BRmaeR caused by
adm nistered with antibiotics 15 in the treatnent

: ) e. . Jof .
[5ERRIY 0T RmplR, wapo e e are Whehpminisapdy Ehpatibiotics
.'%ﬁ ﬁ{%etgéa?rﬁérﬁ of Blo'—‘ferrmi%ﬂ Yea M?: .als la axTHﬁar%ﬁs ent
invention al'so provides J'unctive thefapy tof
tHseldrivhii cobif plagtidald thatiker Tlad prefemn ipdentiorchlsd pravides

infections such as anthrax,. tul arem a, escher.ichi.a
é‘Hﬂ}“ﬁF herapy Ags TSPt aﬁiﬁﬁ}?fl BeFteHAlofyg! and ial infections
Ly B ?xﬁk,%la?&xﬁﬁ,tesc&?icﬁﬁtahﬁw%ﬁk c_@ﬁlﬁfﬁin hdiffhistration of
antiviral agent in conjunction 20 wth selective, A2A
adentbiateial egaptaprantifjogalsigent offae aptivisd rmgentny eorjimation
pr.gvi des. a t her,apeuti c t hod .for treating biological
d’i’lg’e%\e %"i‘"ﬁrfg% aS?’g\%’ﬁée(ieﬁg’lr AP %on either alone or in
combi nat i ; : i g

el udo. baopissidt i @nfdr B8TReh e RuRE ooy faERE
Ibieib gidalntisdasds thatprdvioke irglntnmativaciither dodd@tin cambimation
ant hr ax, IEAhJ(l gr em a, . 25 _pl ague, I%me di sease.and .
Aith? digeasafkdting mefisined These elpde Bactsrirdin camBgason WifBt
B G G S R
qlaguiet lymetdisensd andi antliraxt. Adscaipyludéd s viimséstideudiag bulmedst
limited 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, 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 Aza
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and fungal infections with or w thout anti-yeast or
anti-fungal agents. The anti bacterial agent,

wa@aniessgal agent or antiviral agent can be coPCB0S2005/027479

adm nistered (e.g., sinultaneously) with the A2A
adenosi ne receptor agoni st or they can be can be
adehasirireceptbraigbiiets can baiptiane ahesigeny fvithén mimitestarnp tor

e A RaR i oy AR SR o Bobe ey the o Cuent
P@;E{IM%%?{&%%K? ad@g@sﬂ%sﬂe%t&ea‘g%ﬁ%ﬁrmﬁ%%ﬁﬁﬁ Al 2he

prior to the agen hin mnutes or up to about 48
Ihmurssandfrn@ﬁ mﬁaabmmhlsabtaﬁllamoufs t he agent.

Preferably the admnistration of the A2A adenosi ne
receptorT g@ ssthodotilg IPV%’élOWWlﬂlalﬁoé’Gdeuhﬁ)r tieatinaspatisnts

TRAFASE] AR A ) Bt A8 OB

pghdeniesin additionse peptis, shedk €T AapR Sgonmtﬂje)m’xtmmitlphtl anyi;

the s stem i nfl t or res onse
Anthmingiory 6t %@9@@% %zmai% ‘5&’8@ aéi&%t? gourse
I'Brffafa |0, & RADMohists ok 33%@&& er% uﬁﬁ@ﬁéﬁeﬁ?ﬁ{ de¥iohd) 11?@%eatemng

arnfrat ory casca s a short course
AﬁMﬁ)WdllBﬁW@h@bdledlﬂ@éhpm@ﬁ@ mwldn@mhalatwml anthrax

i 0 f th 10 f ect d
Rt SRR I B0 unmans. i nel udi ng
' ”ha' ati ant"f‘”ﬁM %{fe@{ m %g%%fs'i%g pnd

pl ague. ory e agoni sts

hxsuiestad udﬂw,rm lekmmermtax imvesElelsi dfn@ﬂﬁl%iﬂlﬂ}p&ﬁtﬁhltmd«bl S
of neningitis, perltonltls an art{]rltls

pothEits; 4 ¢ poteniially fatphemdrame ! hagterial segpis %mgreﬁgn%lﬁ
AL ERSRTRNACOSLAR L B AR R e
daauhﬁg cdusel eﬂﬂdsath im the&nitled StatbsSiratieseasaugen iflequepay.i Qgrremt

L5 e e o SELUIPASE e £ L hos BBt s
NERAL hé’g%)w@%@ﬁr ihfhd @ﬁlté&’ﬂtﬁﬁﬁj athall idiURtimteichiiiean

estimated crude nortality rate of” 35% Furthernore,
trhertatiy raib of §5%aFethcaporeshe suuthlityrates eeptseszed bl iepint al

il i 4 BBER Bt s Ao AL i e

d@yrﬁltmlsundéﬂgﬁ@r@@eamts&m 26R1QR0n gRFESmatdI gm,t)@o vdsed
an attributable m)rtalltg rate o

% (92, 000

gpé?wﬁb) witlsap aftgbutalle siontalityrgte Oofﬁ%eét(%%é%fé?a@% Sepsis
eath X

AchnQ@fq@fAﬂ ggé%@ g sPRAlfbn %@5&1{3)&&2@%&% € Expehbiturks: 1t

pahbﬁ'nilﬂellymppﬂ:mamdrthaitammg hospitabing] paien@rie nomcdsmnary

sepsis is the nost conmmon cause of deaftcp SeS
SPHaPYRsare umts sepsis is the most common cause of death.” Sepsis syndrome

is a public-health problem of major importance. AssAR 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.

The agonists of Aya 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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Is a public-health problemof major inportance. A2AAR
agoni sts are anticipated to have use as a new and

wairiogoes3adj uncti ve therapeutic approach to redPCEUS2005/027479

norbidity and nortality. It is believed that this
treatment will inprove the outcone in systemc

aanitibiotixs ot atltairaldgents @a pevemtivr sediicd nipradtiecaudd bifwpsis or
gonl sts of _A2A adenosi ne receptors of the ;gﬂventl on

iy wemic syadiomsaiother inflangpatagecoadiions.c £hg effects of
SEERSENE 0, A0 1t Sl N LSRRy
coah aqefipomwi t h 16 WO 2006/ 015357 PCT/ USZOOS/ 027479
antibiotics or antiviral agents can prevent or reduce
nor t al i t yhe dvseidormaisospeyides » pharhegeiticel eomposivion
S r t The effects
SRR 8RS T BETRAIY BRI bROR 0 TS,

Qﬂﬂﬁrﬂh‘@dﬂ%ly@(cé@@bﬂmmlﬂlhﬁ%ﬁ irB¢tahbiASidnoNitlpa @Hﬁmﬁ\cé{hﬁaﬂy
[ nvent| OH al so provides_ a pharmaceutjcal conposition

SsRee Aduenh opsarder iRyeferbt e mnoskion dprstmipdse a unit

| | t
(R P dod 6 B RAT RROEUMEER, o AESCHEILRSA
accept abi@e givehigsi a1y %@afdeg @&omﬁ’&ﬁi‘dedﬁ@ﬁmal 8 use in

conposition is presen as a unit dosage form and
ova 19@1 thatepit @@ flor uysas @n edjvaet in éhegtreatmmtrowemu@ly lethal

fboarc Sy f?lfecggnsﬂs]lgchl A3V ntg%re ﬁ,gl?scé c?h?a glaguggo?ru d éOf
aﬁc&ﬁap&j WHe infd:dmohi] @nd he@thréﬁﬂ@f Fhtep¢ BINdNAdtyn cistaby
bacterial_ infections, such as, anthrax, tularem a,

aar Vil mdslions, ps wel as thegise pbp P%{FIP@%nd\ﬂf fagmula T

i cod t
Bt BEERTacr 0 hERRRY: (B rUTRE R b leh bG8y e
dwmctehie ons&umr the treatpeninfieredf nar mamhanal, siiéh émhttnlml The
manuf act ure, of a pedi canment fg redum n i nf.l anmati.on
ccgargﬂ@aniaﬂtie the mvElnars %S%PSF«M S irgimeR T treatipgtemic
LihRkERhtbA whe B MB bact&H Br §§alaaggﬁ’t§‘%9use]-ﬂ@annﬁé)cmﬁ°éﬂﬂg§
of the invention are also useful for treatnent of
tdigatly nyasyssdhviireaimensxe. £+ withiaorantibietie bnantivéral agent.
bacterial or viral agents cause inflammtion either
directly SéI?SISal§ ageyesa ilinessoraugedcut aervhelming infogtipmotihe

ARGl By U RN B2 BOR be viBReSOPRL fiedfiofl HRUPES:

ness caused wh nf Ion o

bhaaftst ersaaﬂammaﬁ@x icin: e chiged mthba:abtena ar virusathogess
Telnfeﬁtlog whi ch mani.f est _as. i nfl anmati on,

rechg op Houdhe gatiogat t E%&?%f?ath@ﬁe@ﬁhﬂféhm%%@e to
%e%ﬁﬁéﬂt%mﬂf anftlBﬁ’dféﬁzf' r Bﬂtﬁﬁa%tst hep&tan be fso bd fiwed as

death of the pathogens due
the body’s response to an infection. The 1nfect10n 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”
P P g

The systemic intoxification or inflammatory shock is often referred to
as Septic shock; Bacteremic shock; Endotoxic shock; Septicemic shock; or
‘Warm shock.
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treatment with antibacterial or antiviral agents.
Sepsis can be also be viewed as 25 the body's response

organi sns or "gerns" (usually bacteria) invade the
body, can be limted to a particular body region
(e.g., Septiothodkliseesrsiuspabnoanallvenditide #pt eairs whérhen

B AR T L Y Bl B SPGB o v

ofdaha s & the SROE ek 1@&3&2@ ABIREF ﬁq hét furGiRASrewRly &
shock: Bactereni ¢ shock; Endotoxic s ock Septi cem’c

arodrl. Sypticwhesk esrusinost pRIONbOSLYIBRET the very young. It
v fhogk b |
ggg %ﬁ %%%§F occﬂ?sﬂ&ké %%g%wggaﬂ%FﬁPﬁ‘nﬁﬂrggﬁgiga

bam;d seritie shook. lhp@taml Wased Baaako kowelmhio @dn(ﬁﬂl(ﬁw Tkl
heart, kidneys, and |iver

an h as the brain,
?ﬁ F@?Yﬁlﬁ EleBfy ft}%ﬁéwwseéﬁnawsq dirqet lseafimaam@@
065 4 R b oﬁ??eshﬂetaﬂﬁf/o}’ﬁééf g unfge il @fh\é&{ YUY

5 al so occur 'e" W't Prassat
Alsy phalotes viaorams gmﬂansmatomesmmss &osehe badys fndidh. colntift@ites
?nd V|rusEs may al so cause this condition. Toxins

WYRUSHAPBy the bacteria, fungi or viruses may cause

di rect 4 .ead to |l ow blo

pressur ehgﬁ{#}l %raSBoo’reth% Pbeg?{ltflﬁ% 8’%‘6 %ISO PHpe. éags ta(??(‘?%ﬁ%d ©an
ab&Gero dtitera3piyat@e syHdromd (SARY] mﬂsﬁg&@ﬁﬁﬁs&ﬁﬁ@d he
body, .whi ch contrlbutes 10 to septic shock.

Hi3giopd in pesdod said thesanys an effectivievatitintammplony m@mt @éen a

PR of o A AR, ARihAL BB RTY (B0 Ry

oflipsam.d t herapy, an effective antl-lnflannatory anount

of an agonists of A2A adenosine receptor, optionally

with a ﬁ%ﬁ-ﬂfeﬁemnhi/@ﬂpnmro‘édﬁswowoundls&ndetlmchmf thEfrause

ﬁ% Cé%% ventlon rovi des .co oun apd net hods of
err

prspengs; cfmd&asefﬂag STl O coronagy artery

se@8sinngmbiiMal QUET dstaym@Phan GUORIBHY arBfbE ' Brefefdb®y FRES
in a manmal , such as a hunman or donestic ani nmal".

esraposindh el the ientionas yeertis Rbermarslqgiead sitmswchncmgwge@ts
GSstRERLREG )0 Ub it in é@?ﬁ%ofo%ﬁﬁﬁét&gs Sfor el e}egggn

stressors that are armac
ameagsesgmémtrof t:lm)nai@tae«ety diseasa nﬁh@g&eﬁﬁmﬁ?o@ﬁdsm tignary
i sease. The specific conFounds of the

artery di
A SR e AU GPE dRS 8RO RbandgeircdvaitéApot ent
aldosifd RIS, Bt afPdfiso short-acting, 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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adenosi ne receptors, but are also short-acting, so
that they are rapidly cleared by the body foll ow ng

provi des a nethod for detecting the presence and
severity of coronary artery stenoses in a mammal, such
qsewntﬁmmiombj/idcs the uenyfrai wmpgu(ldyf foatmoatai (Bt fer theg an
t of ane, or I8 co ds of
FBTHACHITE of A RhErmasglogis a%@ftté’@ﬂﬂ% et e gin
remnTeRl érﬁ.lsﬁﬁltl%tgm%rigéhﬁfqugﬁfo@ amﬁﬁ@slﬁgw@mﬁ@sg@srsintgxh@éxt&ﬁlo@
coronary artery stenoses. e invention provides a
mnqmmn@ﬁmf disspseu Paeferrgd mﬁlsx@gemaglngé@nh@alues aeapipnes el ¢
ur.es referabl for cting the

SIS iy o Rbute thottithy GEBERTEMER i nar
Gsbir@i phY QRERMH dofisdoeFRBrapUP(FET), niélearkBaghBlic resonance
2006/ 015357 PCT/ US2005/ 027479 resent invention
dNOR Hissaging magaeti resonaperiaagiag BYIRAbimaging, penfusies) canffast

AN AGLU G0 o SR URIARE A S GBSO LAl uRGER: e o

tadpuicguemoptaphd (@RNIHETHY and assessing the extent of

coronary artery disease. Preferred perfusion inmaging
t echni qudbe arenpomalsy providss & phayimacphisalrerevisévinon

PR A R B o b ke BT F SR O e

rplﬁhﬁ@deuﬂ?eqﬁeicbéptﬂﬁé mtétﬁ@xeof {INMRibih&rRgi Wigh a FgRREEGically
resonance inaging (M) inmaging, perfusion contrast

ershentaieldduend ongartien direfarabbi Bercanosition nfgprégqnéﬁ&w a unit

f Oyt SLNE
éﬁ@ﬁ%ﬂgﬁeﬂ%%@gﬁfﬁ?ﬁ @lgm%r oV deee‘g &%ﬁ%{ ﬁgceu I cal
conmposition conprising an effectlve anmount of the
conpound of formula (1), or a pharmaceutically

acceptabl e salt t IpelefDEscribfon ONBE Faduren W th a
pharnaceutical Iy acceptable diluent or carrier.

Pref er apjoyre 1 ROMGAMRARSS bOMe UBraRbE %Pﬂétﬁﬂ AR ag&h&ts by
dosage form and can be adapted for parenteral, e.g.

i mowitormgdbe raduttin efiblootiDresunsfin Bds @ﬁmﬂdms@ﬁlqnmf
Fires duration of

cepRg TS S Py el ot X Vs%tﬁ St Ra PR o o
bl 0od f d trat

 omounBEvE 2 fre T Bet of £6 ReaR oL Atma daneerpiss Rk
AR it i tBE fedudBor dIHISSR eés§re"1‘ﬁ‘ rdtt hH&tddatihioRaitd dfhe

duration of action of A agoni sts by
compounds of the present invention orally compared with other A4 agonists.

Detailed Description of the Invention

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
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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Det ai | ed Description of the Invention 25 The foll ow ng
defin[tions are used, unless otherw se described. Hal o
i gia #fingeaphonaiilagnenocelonarpmatic fing oontAinkng fjveairisoxyng atoms

| kyl | kyl t C. te both i,ght d
o st of Yot it ans36 SonpihERatdoms it Bk it B oo
I ahsisting S8 Hh-péoxidp bﬁ?%én',' SRR ARSI DerdinX Blabingbt is H,
chai n radi cal a branched chain isoner such as

+ 35 6pr 6 pgikyl, phenyd osbreeyk ne well ps p eddieal efian erthoafiysed bicyclic
i A .cal or n -fused.
pAEHRF3e B MUY ep! Bt Bhe Morf AP P bR 3Rty 2,
I bag-ddrivativd o oneldietibedby fuemgta Rogylend) gihahplens)at i C.

Het er oaryl enconpasses a radical attached 19 WO
25%@?@%@’ ?dﬁégF@Eb@B@V027479 via a ring carbon of a
nonocyclic_aromatic ring containing five or six ring

atoms  éowidl betappepcistedchy these dtltpddnéha ast thetithe compounds of

h | ect fr ' Si Si.i

o uEBAARRC GRTE 125 RS LAl R M P RolFRNR R4,
abatdrtand fadesidfors. PetertBly athk yibosigh gty of fopaaiayl).is as
wel | as. a radical of an ortho-fused _hicyclic 5 ]
hdedyeg i B-iaosgh Some spireunds Waé/rﬁxﬂ’iwgpoiﬁéﬁ@h@@% il isgo be
t i . - i i . .
QTG LESTIaARE plesi Aokt oREREHARE MPHC KR fy-active,
t polymweiti; loe steredisoamdiic dbrnt, e mittores thervaf] bf deompound of the

appreci ated. by those ski]led i.n the . ari, that.the
RSB art i Dot at e bt AR ErPidherSRut biirs el
CRRGWH it alBYwWRE p¥e§@fﬁp@i@aﬂ)nhac@iﬁb g&ﬁisld(gor kfmpll bye and

racem c forms. Preferably, the riboside noiety of
f easplykian Of the racenias fopmdyfreenysipllizhthenstechigues, erompyatits

PR PR Rtk R

Opyritadlsl ¥riBcdhrdtBatogR@hicEBp Rt dh usily SEEFE HaGOHIRY pKase) and
form or mxtures thereof, of a conpound of the )
i Rowihe eprminhadanopae agaist ppdvityssing thp fesiralesqribed herein, or
J6S6L bIRALALGS Wit A1 HEbIm hpafgivn Tn the art

h 0 prepare optically active roms (for exanple, by

resol utiyon of,the racem c form rec tallj.zati.on

t echnt addiordpd (RaRERRY fesnBhith ey GBS b oA (fQuiek

f trearedplobBAhdticalp)t e a SbapdinddbfFeinailh 8loptioRlychith AType
synthesi s, or by chromatographic separation using a

chY PRE ighikitor, rsripflanmation dgrffo: how t o det er mi ne

adenosi ne a [ L M S SGI
herein, or %Q":ﬂ@%‘%@‘ﬁ%‘% ﬁiéltrm%w (:agtro Elj}lglg %‘gafvs\%llsgﬁ’ %l[c}é Q&/&p P
k aytireriatostid) @ndiiple sclerosis, infertility 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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Anmong the inflammatory responses that can be treated
(including treated prophylactically) with a conpound

inhibitor, are inflanmation due to: (a) autoimmune

stimul ati on (autoi mune di seases), such as |upus 25

er yt hei nat oée)skinrdisenbesisectsad msodssis, contaétetethhtitisy edzema)
tr o] i abet es t.us including the
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eczema, infectious skin ulcers eal i ng of " open
mmﬁ%enlt@m:dﬁw replicpiyn, TNf@dnhlbUS)nm%méranmm:: ng
s&?ﬁm% C shock, encephalitis, infectious

f g dot oxi ¢ shock, gram negative shock,
Jari sch- He r (@f) & adtig &séa@és‘:tdaelibxm’"lmcbﬁ@i(y toRiaﬂ@Eh*%nd HIV;
tul arem a, ebola, shingles, toxic shock, cerebral
mal ari a, bal) e%gaRy tlﬁ%%wr@llttr@spla@ta&l@ (eesdionameEspw, cornea,
d
oo mef e HPd, AR (e LD IndREhE Wiyl sistign,
( FiMgraf viessng bakt Hisvasegpl | cation, TNFa inhibition of

reverse trapscr,i hi bj t 0 activity); 10 (e)
wasting di sEA2d¥ rs‘?:%igeﬁ@( tﬁ?@’éﬂ/’ 19%‘“%‘3& ééYer%fGCtS
HbWin dolphoREBANB tlehSeie a@(/e&@&*fe&sr ﬁ‘&ﬁ%ﬁﬂfn@&k@&s&@e g.,

bone narrow, cornea, ney, [1ver
s mera;pymgc ingeteiuking 3 treatm)enil ndvemsh afg:ctsrfmms PKAIt treatment,

BB SR R St L

16ffédtsoon @mb@rﬁfeltﬁaﬁn&ttdna@ﬁva@é eff@W & s8nfii ®R fd% from
i mrunosuppr essi ve theracg) ., interleukin-

t FeHmaRis stomgieaempeqsitistdefty @nmqusgpprp@mme nt
d f f
CG?/[]tCrSla:S: , ey@kaﬁm\)a%{}lgatrlscfiﬁdltl&?s 1%%1%181n g}%@%t%@lp&lgeaﬁ%s

t nﬁa¢admntexas@mdtealdazy@nﬁaﬂahﬁmtr§ ra3boiase] shol by Bolsdngle,

tr stomptitis and nmucositis due tq
ﬁ gﬁﬁF,é)ggp gyal vascular disease, restenosis following angioplasty,

1nﬂammatory aortic aneurysm, vasculitis, stroke, spinal cord injury, congestive
heart failure, hemorrhagic shock, ischemia/reperfusion injury, vasospasm
following subarachnoid hemorrhage, vasospasm following cerebrovascular
accident, pleuritis, pericarditis, and the cardiovascular complications of diabetes;

(1) dialysis, including pericarditis, due to peritoneal dialysis;

(j) gout; and

(k) chemical or thermal trauma due to burns, acid, alkali and the
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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20 (h) cardiovascul ar conditions including circulatory
di seases induced or exasperated by an inflammtory
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peri pheral vascul ar di sease, restenosis follow ng
angi opl asty, inflammatory aortic aneurysm
v ascalgienlasty ox ﬂlmb@lywp iAlsd oftymrtikularjinteyest aningfisddy\ethe use

he i.lur i.c,shoc i schem al reper fusi on
it b bRl BmeliiBLl AR ARG S Cipioneimuncs to orban, hasue or

hegdlirtrahgglantatiés SR ﬂ%ﬁd‘n@ﬂslhﬁ%ﬁﬁoﬁﬁ%@@ﬂ@é’ @Is&lﬁlogénelc tissue
acci dent, pleurltls pericarditis, and t

C a‘PEﬂ DPABERALR recmpRt eueimammedisedsesiand aﬁlalm(mt))ry conditions

t

dt ei/fé 'cléfcul%{(l);)lr g&h@g gl@? %}Mct%, grl z%tmmht tgxf:re8 l?ﬁ'é(ilh% ?mngelsg}a%

d Wstertt pldoemBnt, stnind plaaérk@lt br graflirigh @ne&@edtéd‘l? it #hs found that
partl cuI ar [ n{e rest and efficac he use of

t he
5% meg® formuning femmeled Pyv e petisattor the

S e

t radisdd grsdrdraupdastbatdhitiptas theanlﬂmmambefeeﬁctnsand ef fi cacy
is the use of the present conmpounds to limt

i nf | amaTissye crr&:ebmtﬁﬂ;msmgehgaﬁd Bo@aNsecétESHRs 4n bE@el to
tr ansgjﬁéﬁt at.i on, e., the transplantation of

al'PHy %Sfa?cfwew(f&é%manm%@%@r spefitic eecaptanEbtnes, the
I efdJiinE Bt bloﬁé{fv‘é' Hﬁggﬁlﬂh% %§ oftfd Phg mtff’ur , Of,gen be

conditions 5 C|rcu ory pa €s ‘an
t rvéai aemntool t(eudemffy potenhaldh&rgpeang ag@itﬁﬁiry'he tréhaait of

cerrent %J] Ao nI or graftin Unexpect ed| vy,
%%esf% ﬁﬂ ﬁﬁrést $SQf ’§IP Feg@}?ﬁgﬁs@f acg\ﬁ%nqpp Mﬁ?lgactmg said
c qgmsl Re& safd ﬁgahalfé&pfok LothBRx & Bﬁ&ﬁﬂeéls%nﬁg fﬂ%f ex’téh‘? of |

onset of the inf Iammtorg F esponse,

s L%fjpéa@pmmgofém ligandeadinr imdtnlg@fﬂmagmt og ;heo:elltlllaamﬂponse to
fe nf tory response. 10 Ti ssue or
T AR

i’ST ng 8lind receptor sites can be

dt t | ds f
2 ;gm ficS Hesﬁsgpﬁﬂgrpr%eam%ic 5 e befap b paci ot gD, and
C @afpeyingle Fdt 1@1115@1%1019 bnl9 ey d@ﬂé/ﬁéx@iuﬁg bl déilir?gd%%lueg’ br other

i

can be used as a too? to identify potentia
t Felgpeithincdediged rangpofor thegadicdaembsibstifuentdi seases or
condi tions associated with receptor site activation,
by cont diptecidigalgi(Q;- %)ah;gbcﬁrsbamethyb athgt, |pir(g@IILdsd’;E@‘I@ﬂ)t or
c exe uri t he t of ~displacenen
o PO PP aCe DS PetP s areiauvb el iU peiy bindthlike. As
g?ié%?{alﬂ%ﬁ)@@ﬁﬁ §Cl-y)alidk s B métBosy, etioRY propoxy,

isopropoxy, butoxy, iso-butoxy, sec-butoxy, pentoxy, 3-pentoxy, hexyloxy,

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
1-2N, O or S. Cycloalkyl also encompasses (cycloalkyl)alkyl. Thus, (Cs-
Ce)cycloalkyl can be cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the

like. Specifically, (Cs-Ci2)bicycloalkyl includes norbornyl, 2.2.2-bicyclooctyl
and the like.
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Specific and preferred values listed bel ow for
radi cal s, substituents, and ranges, are for

val ues or other 20 values within defined ranges for

the radi cal s and substituents. Specifically,

(CI C8) aLLskn}ﬂed dnaneirbehemetﬂnwcl (ég)dﬂyd)x ran by methagPetieyy),
sec-.bu entyl, hexyl,

h@ﬁ%lw RO RS i1 Rt sasc bty HeR R PRECTLT

" (hedyl68); ah&k eheylikecan be met hoxy, ethoxy, propoxy,
I sopropoxy, butoxy, iso-butoxy, sec-butoxy, pentoxy,

3- pent O)SNS uskg ’ﬁ&leﬁf( Yhe Jgﬁré r1% J?Mkélﬁ)f’yéa%)@ye‘ Vlﬁﬁquﬂ 1.0XY

and the |ike. use eterm "cycl dbal’kyl "
c drprbpeniyl, @ymbpaiyk,yll-bt(tm@rl,tﬂ}bmyhyl 3-Bu23n9_1- bipeyizholo 2ipghtenyl,

iR e, Tt PSR e b s,

(@M@ﬂ@qmgyl)alkyl Thus, (C3- C6)cycloal kyl can be
cycl opropyl, cyclobutyl, cycl opentyl, cycl ohexyl and

the 30 I/ it Dj |

i ngl udes‘:&s}r?%re%ggﬁﬂ’ ?He;t% g(ck%-l( 06%1 0 ct§/| a%ﬁel'ﬁ’rf)ﬁgyl’
22- N@Pmb 6/4@1%572 mk Tflylsz'(bﬁﬁmgﬁ'l‘lﬁtﬁayn&h met %fnlyﬁ Bepefiynyl,
t he t 0 n oxy,_ et hoxy,

pr opﬁB I |1 g‘&ﬁ?’%vﬁb %’gf 3%’3 5 %@‘é’nﬂZﬁ%ﬁ&le

pqiﬁgoxy, 3- pent oxy, hexyl oxy; and the like. As used
herein, the term"(C2-C6)al kenyl" can be vinyl, allyl,

5 1 -propaRyd helgmpﬁféﬁsﬁj%"‘ C- hg)é?k“n%g)y’lsc_agéﬁ?g&r’]ﬁg]]?ﬂopanoyl,

3-but enyl, 1-penteéenyl enten
4prn¢ﬁngwtthh@xenyl 2- hexenyl, 3-hexenyl,
4- hexenyl, 5-hexenyl, and the Iike As used herein,

the terms dsélzh@sihatﬂeyayﬂ “halef 01 08) a8y 83 be 11>d<§if1étﬁylny|

b b
DAL ctorgalyyluorcngbih ifjorometbyla Srsbisrgaiyl
1 QI}%YM}JI, 22,2 h E’H‘iflﬂéﬁ]oe g&L E@xﬁm&o lh Eﬁ(cy A¥hixeS- hexynyl,

and the use rein
a$1 dCl ¢ ﬁg )A'%llééﬁ]ﬂ%ému ) eg rﬁa ﬁ?otxX/k (F]léeg)oﬁ(%f’o%n ‘be hy rto%f]l(r)lgtlhyl
ﬂ]éiyd(o@yetﬁﬂ) a4hty;uoxyetam b&lydﬂﬁt@pi%bbh{ b-hydidxybfapgpnet hyl ,
ngwﬁ ng fhygr g trif] uoraonethyl
ORYh 1-hy b drhgroxybutyl, 4: AR —— hyl ,
PSRy Ak YAt hﬁ&droi‘%x&ﬂ 8-HydkSiyhexyl, and the like.

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,
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

tetramethylene diradical thereto.
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As used herein, the term "hydroxy(Cl-C6)al kyl" can be
hydr oxynet hyl , 1- hydroxyet hyl, 2-hydroxyet hyl,

1- hydroxybutyl, 4-hydroxybutyl, 1 -hydroxypentyl, 20
5- hydroxypentyl, 1-hydroxyhexyl, 6-hydroxyhexyl, and
t he |i ké\s uded hsein, ﬁlenmm“hetd?earylé’rdin ‘b€ GndmBradlicyaréhatd

b t t hi | thi [ thi
BB PORUR e byt e FabBlARY FE0 Bl Bt
hB&¥lobfdint cadl) Qel&d’ﬂ&l frbk8he Hdu %@ﬁ’s@ﬁi@%!f Ron- ggl%xfd% ro'i[’y en,

aryl includes phenyl, indenyl, I ndanyl napht

aplfirend NS whene Xdslabseohgr iakly O, (GeCodbsl, @h@hfé of b@egﬂ

oA BRI Rk SR PR P e o,
atrihlyl, ©xa2dig iXamy! athisaholyp agbthlagdym ggmgzam G3mlaf an

ortho-fused bicyclic heterocycle of about eight to

t B azinly teitegolyl, aurdyle@r ith N@mfl@mhlwﬂ,mmm@nwoaﬂs

b

¢ KRG, I3 ¥Sabino B TP BE MRG0 ol e B R-ORAL G the

2BKUCTIZ0GH en&aﬁzrypc&muﬁaa@éfaa&mmaneﬁhmmd bavyelia,
T i s e

Cﬁérﬁo({brﬁgﬁlvélor e deriv& by fusf(?)lgt fy1skd eFt ed

fromthe group consistin ﬁ%n per 6xi de ‘oxyden,
stetfamethytand disaedyaliheet®. \Emampédwé hetemaryl sarbe furyl,

i (el B Sgraeotrerh e by hidzoy,

Ewl ?i ?S&m'ofﬁy[ tﬁyyll ,tetrafzblﬁzﬂy@ﬁd#/]! (09¥t§§p<y>hde)' Aoy |,
1 azZ0

|sot razol ol yl
ppmmdaml (om@tN@zxsiegumdq&yls 1sdgmmol<yb(or uts N okided; @ainolyl (or its
inyl (or its N-oxide), indolyl,
|Sd§§%%b?ﬁﬁ£%or9|ts N-oxide), quinolyl (or its
N-oxi de) and the 1like. The term "heteroaryl” can

i nclude sradical s an ort e icycl.ig 10

het er ocy¥iIU5e %ﬁ ?ﬂo elgﬁWQ@3 gﬁHF$ a%g%%%gﬂg%#ngﬁﬂmt
t h@rrﬁlfgrdaﬁhamﬂel dtiva dbibld boR& R4y BedrbMBHO NS Bmiting
derived ﬁy fusing a propylene, trinethylene, or

t exazdes ofyX engs iarludel cal thereto. Exanpl es of

heteroaryl can be furyl, imdazolyl, triazolyl,
triazinyl, Jdkakoyl, |soxazoyN Plhlazolyl |Nehh|azoyl
pyr axol syzﬁyrk | yl py&gan etraz?% p dyI
(or its N oxiQfe), thlentyl Mﬁ pytim di hyl s
N- oxi de), indolyl, |squ|nonI (or its N—oxide)

qui nolyl (oN4jys N-oxide), an%thellke

/ /=
R8 »\"’\q RS/N\N/)._,‘M R8/<\

N
H
N-O N N-O
R® 4 S R8/</_;»"W\ RS/QN/)W\A
N-O N-N yL:N
RB/QN/)“’M R8/<O)\"w\ RS/N\N/)""V\
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As used herein, the ' synbol in the heterocyclic X
ring denotes that the ring can have one or two double
whoeond®1Bsd nay be aromatic. Non-limting exanptEESIDS/RT479
rings include: NN N=N//IINN R8 ,, R8 N-LR8-
200 NS RNN/-=N//ON $ NR-NNRBNL H NON
NO 8~// E}% RORN NO El;LNNO\I R8NN—RBO RBNN
24 WO 20%% 15357 PCT/ US O%/LL 479 N:Nﬁbl}/ﬁl %‘“’N
R8-N, R® ' NL

R8 OFf, Rsé\‘IN-NON ONR R8A RNR8~~~HNN H
O,NR8ERSRS ~CNN O NRBrOS8 (" N8NN

N=N [N O-N
i NS N

N-N
O-N O-N
R8/<\N% R8/< Do, RBJ\\N%

N
H
O. N
N 8 ~ "N 8 - —I—Rg
2 R \_KFR K\N)
O O
E "N g 8 o PN g
5 N N N
PN @)
[/ N 8 N N 8 S/ N
—-R —— R — R8
N SN TR

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 (=0) 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, isoindolinyl, morpholine, piperazinyl, piperidine, piperidyl,
pyrazolidine, pyrazolidinyl, pyrazolinyl, pyrrolidine, pyrroline, quinuelidine,
20  thiomorpholine, and the like.
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from3 to about 10 ring atons, which can be sat ur at ed
10 or partiall y unsat ur at ed, contai ni n%t | east one
het er oat ‘b i(eemg alkylene xefess to3) diyelenicttraiht pobrendhedgr oup

c i Stin g and sul fur. Specific,
ﬁ’é'% ?cgrbo I g‘amg %u%gylf’%ec%}?géﬁﬁ%ocycl ic, bicyclic, or
tricycli QURS ng,,Qne or et.er oat ons
sel ect edﬁ:]i“?('g ﬁ@@o%gﬂl&%ﬁ% gn em8¥?5‘§5e‘?? 1,
n'ﬁHeﬁ&ﬁ{z‘L,n@]ﬁyﬁx%ﬂﬂandﬂhehﬁé erocycl e” group also can
i ncl ude” one or 15 nore oxo groups (=0 attached to a

ring at O'Thef !:l}gfébr{ AtH?ntdoﬂﬁnﬁmloﬁ§h% ocdIBIREREMRINE moieties is

groups inc 3-di oxol ane, |oxane
1,inddatelbs a@;fefm-ﬁqsggnaﬁmg th@ npymm Ianq‘h saxiiipymaher of carbon

chromanyl , |n1dazo | . nin g

" B B 1oLt A boPoH S Cr it Brgr b Tept Fap st i o

Pi tREritEen ;" cRIbR Mt mchﬁWeaZI‘h'u's HoN&sanie, Q@Pbﬁll@fl/fefers to
pyrazollnyl pyrrolidine, pyrrollne qui nue

tmlbﬁmfpn@tq ¢ight carheniatemns, inclusies WO 2006/ 015357
PCT/ US2005/ 027479 The term "al kyl ene" refers to a
di val ent The¢ cangihindoof the arﬁshﬁdnwmiomamgmﬁaﬂhaamed accgrding

F o BSATRAG O R rbienblBigy e abbiapiiond ThitH o en

n aRfhyto 5BE berdmely 588 il {HeQrt Ray PEused(BON "PH"0BY SIRAYENT

of various ydr ocar bon-contai ning noietres is
i nivie'afioe theByl,d Ept fof pthybléls'l@nhwmg homes andiitivienreem

X1 mu Ny nber of carbon atons in the noiety, i.e.,
thSInE)’Fré1 G -G indi cates a moiety of the integer "i"

to the inte t ons, Iu3| Th f Qr
exanpl e, A(S@igg‘é)vﬁl{uﬁﬁrq{ YEOBg: 9*1];5?10 t@ﬁ/@r Q(ﬁ‘f‘c’
CamIeN RS .NIVREbHUNIYLe. 10 The conpounds of the
present invention are generally named according to

the RIPA et it
WhCeh argngg] 1%&&9%&9 FBURY & ESUSTE - oD E CYiNAL LORS,

-NH,, -NHMe, -NMe, or -NHACc.
Another specific value for R!is hydrogen, -OH, -F, -OMe, or -NHj.
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 (C;-Cg)alkyl, cyclopropyl,
cyclohexyl or benzyl.

Another specific value for R? is hydrogen, -F, methyl, ethyl or propyl.
Another specific value for R? is hydrogen 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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known to one of ordinary skill in the art may be used
(e.g., "Ph" for phenyl, "Me" for nethyl, "Et" for

tenperature). 15 A specific value for Rl is hydrogen,
-OH, halo, -CH2OH, -Owe, -QAc, -NH2, -NHWe, -Nwe2 or
-NHAC. Angideific \Eim&(:fbf R istaldttgreh, AHROMes ONINOBERHMEH,

Q\/% - OAc, - NHVe, -NMe2 or -NHAc. Anot her
g@@??-fqr Hr%?ue for Rl is hydrogen, -OH, -F, -Ow, or
-NH2. 20 Another specific value for Rl is hydrogen,
-OH, - FAngther peeifioyvatpg @fgpétlil)fdif%evaﬁﬂeoﬂ\é@ oRNHs

hydrogen or -OH A specifi G value for R2 is hydrogen,
hal o, orAnotier §pdcifikydlye foy & opnysipygen, OBy of Nhexyl or
benzyl . Another specific value for R2 is hydrogen, -F,
et hyl , Aetoyd specifiervajel for R2B hpdogleor 6Heci fi ¢ val ue
for R2 i s hydrogen or nmethyl. A nore specific val ue

for R2 isspegiiicogtue folthephg ci)h@)nm&glllé ROsndRhe afddy ®@hich
the carbon atomto which they are attached is
c Hiey gFfysonpestey 1s oyglopentonry 6y daEaae, pmnészo@by@g mdmeA

spesch |

NFIVE, “M?ﬁdﬂ%&{dlﬁg’mﬁﬁ%?&%%?? ?c%_tl{/g% s ?% | s

h;iﬂlrydg)ewraﬂ&b p@x&meomhbdﬂﬂ-pyrmmmb,euatramelm b¥mn1thh¢;e for
, i C .

Bk SR Pias oot e PR e ot i

c 9%&61@&@&%&1)&0@%& Borag81RfRd O Which they are

connected 1s cycl opéntane, cycl ohexane, piperidine,

di hydr o-pyr, kéjééﬁg fic vaftle f@l{‘tr aﬁ&% ?%ﬁmhﬂglﬁg R* QM& RILAPhe atom

pi per azi ne, |ne yrazi
didwyhiich {lpyraae tormectey) i zydlehexaiid) pihetidimy fok pip@brazme
tetrahydro-pyrimdine, 10 hexahydro-pyrim dine,

pyrazi ne\ spemmameefor 1 m(@q -@-g)aIRﬂ@Bétﬁuteﬂ mpl@g)@udyﬂ rham
pyragol e, razol e, P lidine.

é ro; p¥ b yrazq
sp@%nf’?@ﬁ«ar@ OpRr -¢RORI :n@c&bﬁiﬁ b SRR Rﬂ(aQ&IN&? and

”’@Cfi(% Rak@ ‘i"% h they are connected is, cyclohexane,
pi pe I ne or plpera2|ne

Another specific value for R is (C;-Cs)alkyl, chloro, fluoro, phenyl,
-OR?, -CH,OR?, -CO3R?, -CH,CO,R?, -OCO,R?, -CH,OCO,R?, -C(=O)R%,
-CH,C(=0)R?, -OC(=0)R?, -CH,0C(=0)R?, -NRR®, -CH,NR°R",
-C(=0)NR'R®, -CH,C(=0)NR’R®, -OC(=0)NR*R®, or -CH,OC(=O)NRR".

Another specific value for RS 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)CH3s, -CONH,, -CONHME, -CONMe,, -CONMeEt, -NH,,
-NHMe, -NMe,, -NHEt, -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, -CO,i-Bu, -CO,t-Bu, -OCO;Me,
-OCO,Et, -CONMe,, ~-CONMeEt.
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A specific value for R6 is (O-C8)al kyl, substituted
(Cl1-cC8)al kyl, halo, 15 -ORa, -CO2Ra, -OCO2Ra,
wo g{os@Ra7 - OC(=0) Ra, - NRaRb, -C(=0) NRaRb, PCT/US2005/027479
-OC(=0O) NRaRb, or aryl. Another specific value for R6
is (Ad-c4)al kyl, chloro, fluoro, phenyl, -ORa,
- CH20Ra, A-spi numliEHZﬂBé Requps mRaed eﬂﬂzmgh an integer
_O%’-;la 9—|2C( O)Ra -OC(=O) R', -CH20OC(=0) Ra,
9B RRaRD220 - C(=0) NRaRb, ' - CH2C( =0) NRaRb,

) N RaRb. Anot her specific
vaI ue fo‘gea ?%Clﬁ%"@? Qﬂ%r(lshﬁ@lr . mgthely lethyh Rsepl, isopropyl, n-

oyl iyl, tert-butyl,
G By OB teﬁ%"%%%ngl 6‘5%%% {C02Me, - CCRE,

R A e T ——

2 DutliHde-butyNtshutyl Nelfthutyl NfHehy Por benzyl CH2N( CH3) 2.

Anot her specific value for R6 is OH Owe, nethyl,

et hyl , pAﬁmhér,spedlﬁ@pﬁlQ@Ydr,Raﬁs Hyﬁeren LBﬂY}h  Pro 1,

|sobutyl tert-buty - CH2(OH, nyl, - OAc,

- CSIPRRPYL i, Sec'@jzlb ispbutyl, @otytwyl tis Bmdrogmwe
t, -CONMe2, -CONMEBEt. 27 WD 2006/ 015357

PCT/ 2005/ 027479 A specific nunber of R6 groups

substitu Z I jaS vinteger .. froml to
10 Sbout 4. A’iq}éeﬁegeqflﬁ %V?}g?ff%ﬁf %ggatqgfﬁﬁﬁ}&'FtBé%%nn}rﬁg?lhg?l ,

etwhith they eRyHitactied) yrrolidindUp lemdﬁa@cmbhbhbﬂmo or

i sobutyl, tert- butyl p enyl or enzyl A specific

v ahigeorpitolipg ring. hydrogen met hyl, ethyl, propyl
i sopropyl, n- butf\ll sec- butyl |sobutyl tert- butyl
phenyl o‘?anjl@msmm pvatnir RS pad Rf tagethat with fiior niRagérsto

2‘&%{1%9@:5( ol By hy'm&hﬁf%umﬂ%n rq‘%ﬁl’fqrghﬂy%t‘%é%n
15 Poget nerX WAEH S ABARE Ko SR rget b Gy adhe

a%ﬁ@}@g)alkﬁéﬁ@ AiRY(CE Qb!g)glkﬁ}léne HeR2EAPOLRC, @l §;no,

hi onorphol’i no” ring.” Anot her specific val'ue for Ra
alﬁiﬁle%oﬁfmlé@t-ﬁe)ﬂlk\bdmh the nitrogen to which they are
attached, forma pyrrolidino, piperidino, or
mor phol iArwtherispesific 1Budfos ;Rémi liydeogenl methivhrettyY, 3-pentyl,

YL 3968 SR o, 2 B kidyICHy-, benzyl, or
O
Et

Another specific value for R’ is hydrogen, 3-pentyl, pyridylmethyl, or

20

benzyl.

A specific value for -N(R"), is amino, methylamino, dimethylamino,

ethylamino, diethylamino, pentylamino, diphenylethylamino, benzylamino, or

H

_N
H, G

1
v N : .
25 (pyridylmethylamino).
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aryl (d -C8)al kyl ene, diaryl (Cl-C8)al kyl ene,
het eroaryl (Cl- C8) al kyl ene, or diheteroaryl (C 1-C8)

w@bdogloesser Anot her specific value for R7 i s hyPeDys005/027479

nmet hyl, ethyl, 3-pentyl, phenyl CH2CH2-,

(phenyl ) 2CHCH2-, pyridyl CH2-, benzyl, or -~-O 20 Et

Anot her specific value for R7 is hydrogen, 3-pentyl,

pyridyl methyl, or benzyl. A specifhgVvalue for

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

et hyl am no, diethyl ai ni no, pentyl am

di phenyl et hyI am no, benzylam no, or (H WRC- N -1=AN 25

(pyri dyPrevepific amridgmetpdanioo 15osp 615

PCT/ US2 specific

pyri dyl e %I?lﬁ%zs%ngﬁgv@ly%&ﬁ&m A nore specific value

for R7 is er S al ue

ami no Fﬂe G %ﬁm%}smﬁx}@%‘ﬂ% Fgiino,

patiphebs i erEg1 Bt 1ReMh3nARb, Menz émﬁlo broL@ o AR tHae
?o?#u?gy HI\I?%A%gyher gpem fiic v}gl ue OI?J%QN( 7) 2ﬂg|s

5 afﬁrmyla di phenyl et hyl ani no, pentyl ami no or

benzyl am no. A nore specific val or N(R7)2 is

am no. 10 A specific value for - CH2CORe, - C2Re,

-CH2OC(O Re, -C(O NReRi, HN— e) (Rf). Another

specific value for Xis - e or -C(O NReRt.

Anot her specific value for X{s ////NN/=N ON ON

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

pentylamino or benzylamino.
A more specific value for N(R"), is amino.

10 A specific value for X is -CH,0OR®, -CO,R®, -CH,OC(O)R",
-C(O)NR°R, or -CH,N(R®)(RH).

Another specific value for X is -CH,OR® or -C(O)NR°R”.

Another specific value for X is

5\1~N /=N O-N O-N
\ N _ o \
R8/<N)m, R® N\N)w . R® <\N)~“ , RGM,
H
N~ = N-N N

15 O

Another specific value for X is

N-N O-N
Rs/qojw , R8/<\N»Wm , RB/QN/)"\M )
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RBZNWRs, NNMRs' ~\ NRs H NNN=NNN 7,
Rs~O RB_N,N Rs~s,L, Rs, 15 NONO Rs ~, and Rs N
weewbloesssspeci fic value for X is //// NN O N /P¢T/NSID05/027479

Rs'0 R8 \N Rs~ N, 29 WD 2006/ 015357

PCT/ US2005/ 027479 NNNNNs-N RRN-, and Rs

RI—I)N H((: %: speci fic,val ue for NNs ON//INN
- Rs' L , R8~N an R pecific

val ue for Rgl hyl , Rq ml’é%ﬁ)pyl Argopr openyl ,

- 5|C}hC}Q| C}QC}I propyl - CH2- CH=CH2, C}hC$¥C}B,

cycl opropyl, cycl opropen cycl opr opyl net hyl ,

cycl opr dyether spaciiyd val@w%)r%bgt cycl obut enyl

-(CH2) Y(CH2) nH, - (CH2) nCOOCH3, (CH2)nO(XCH2)nH wher e

Y is 0, S, N(CHR)n. Amot @WNspeC|f|c vaNeld for R8 is

(O - C3) al kys ~CHIQH, ¢ Bpyland 1&edcldbut yl ,

cycl opropyl et h'}}l , (CH2) 2 CH3, -(CH2) i\.ISOH,

-(CH2) 2hal ogen. A nore specific value for R3 is

Cyct abufb iRl PR FaRlBA° Rk (S oD e fOpens, -
5 Cﬁ%l—%,.@@l‘bl—ﬁpf@fyﬁ -SHeCH-+CHy aCHeCHoCHR® ybiopropyhy | |

eth cycl opropyl. A specific value f
cqu)i@ﬁp CYéIIOPE%Pé’IUé‘EﬁEleWC OPI‘H’CAY%TEFé]&ﬁf ?Y&fqbat.‘/&pe f or

AN 41%&{1%/@,Q%HM(CHSHF{PQ@HJ,EOWH‘s‘? (91, BOCEL),H, where Y
is 0, S, N(CHy),.

Another specific value for R® is (C;-Cy)alkyl, CH,OH, cyclopropyl,
10 cyclobutyl, cyclopropylmethyl, -(CH,),CO,CHj, -(CH,)2.30H, -(CHz);halogen.

A more specific value for R® is methyl, ethyl, propyl, 2-propenyl,
cyclopropyl, cyclobutyl, cyclopropylmethyl, -(CH2)2CO.CHj, ~(CHz),.30H

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

15 A specific value for R° is cyclopropyl.
A specific value for R® is cyclobutyl.
A specific value for Rfis hydrogen, or (C,-Cg)alkyl.
Another specific value for Rf is hydrogen, methyl, ethyl, or propyl.
Another specific value for Rfis hydrogen, or methyl.

20 Another specific value for Rf is hydrogen.
A specific value foriis 1.
Another specific value for i is 2.
A specific value forjis 1.

Another specific value for j is 2.
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A specific value for Rf is hydrogen, or (Cl-C8)alkyl.
Anot her specific value for Rf is hydrogen, nethyl,

we@edvglo1s3er propyl. Another specific val ue forP®/USR05/027479
hydrogen, or nethyl. 20 Another specific value for Rf
is hydrogen. A specific value for i is 1. Another

speci f i & spaifievdlos farm & 21, orR.specific value for | is
1. Another specific value for j is 2. 30 WO
2006/ 015 3ot BeEIfS2DE00218 D90r A speci fic value for in
is 0, 1, or 2. Anore specific value for inis 0, or
1. Spec$fdcicxampleaef fhed dongsisapmt, RSiand tHhtorR%o amith
t he atorrlfto V\/m?:iﬁ t hey gare connected include: (Rs)q
(they) e sefersildnelgde:> 3- NRdI N NRd -N5 RR (Rs)g Nt
RE)q N Rsf‘méd‘;;a‘ﬁ d’N%EZAq)R’W” @

q - )\R3~ N ere
fromlAo 4 a(!r?g Ry 1 s ﬁdrogen / pravine at/@hen q
i PR e i

is z t k ydr oge ecyfic:

5 exan‘ﬁ%es of r| ngs conpr|3| ng R4, R5 and the atomto
whi ch they Qre connect etzl )ncl ude: "FE{RS ~N- Rs l\(IRg\)I-Rs
R3 ' B R6 R6 B)q , J () q

/ /—@ d d ‘C/N—Rd
R \= R3 = \ ’ = ’
RG) 6 (R) __(R%
>‘ q = { —ﬂ—qu ——N/_{—Rd
and
R3 J— 2 R3 — b Ja— s

where q is from 1 to 14 and RY 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:

@Rﬁ — " WN-rt =N N-R®

R3 > R3 ) s R3 \—/ s \—/ s
RG RG

N—-R®

x‘> @ ‘RZ\_'N> 37\ :

RS ’

R6
@-—RG N R‘3 —N  N-R®
R\—/ \—/

—— —— /:.__\
R® { N-R® —N  N-R°
15 Rs—/—\\z—/— b ;?3 \—/ s and *
A specific value for the ring comprising —C(RE')R"’R5 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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7 /' \N ' DR3\--' R RS R6 '"R6 R6 -N~Rs -~ }-Rs
~N\NNFfNRs ~/ - ' R6 -1 NRs -N/=1 NRs 3V -

conprising -C(R3)R4R5 is 2-nethyl cycl ohexane,
2, 2-di net hyl cycl ohexane, 2-phenyl cycl ohexane,
24-eﬂ1|y§dyclphd>xahe,>«hplmny2c32;l(dieem‘rw #agt-botybgyalehexane,

s B RS e B R AR s ey
200041 ARR7, 4%%/&14?»12&%‘{@3%&8 Q- cy‘bi&feﬁéﬂe@%bi@ﬁ@ saae,

4- phenyl cyclohexane tert-butyl cl ohexane,
44-cuelofsxgmesatbpiyisyeidotstoxn o 4-macthdp Wpﬁbq:yclohexane
cycl ohexane, 3, 3,5, 5-tetranet hyl cyclohexane
2, 4-di rTAtdpyhﬁcya]ue[ﬁmﬂxanag cdmplymng)h@@hhﬁdhrlbémmdme
ane rbox ers

ARG PIS: PR ) Aror e R RRU LR PetyLes
f higeRBinkl 108 6L Iasid eyl €§t83 h%ﬁ&ldﬂ@e f-cRibe R}l CiciEpropyl
4- piperidene-| -carboxylic acid

4eq@¢rpfép1p@nﬂme+ L—@@b@@&wm@l texe-DatyhBttery I -piaridine,
4] rg};gaggﬂn%l ngar%) %of&yxjfxétﬁylaé%{eg 1e£) g¥}u|hﬁ§ t4engeurb0xyhc acid ethyl

4e@¢rpﬁﬁ)ipéhﬂﬁrel4-6aﬁb®qﬂ\¢|abﬁl prepyd ektef tl- ﬂjpﬁr}dln@%elmxyhc a01d
1- pi peridi ne, peri di ne- 4- carboxylic aci.d et h

eteridputyl fsﬁsr,ﬁemp@ﬁlﬁae-ﬁ =CEENOBBRS 11 megh e%%érpln%ld&% er
1 [ [

LRSS RN BRI PLOR I ety i
13mmd1rﬂ+lnearﬁeyq&nctamd}kbnt¢m@¢ estemygdhpiberesiner , 3

Q | per ] drl}ﬁr-] ﬁéarbo%gwperé, %lergn eéglf}%_ig{éa-ﬁ,é‘fiﬁp 2 élfil}’lg%’{?cgﬁll methyl ester,
34%‘1 ?a[z'ng:' ﬂ%aﬂboﬁﬁ{cb&l‘(yéthﬁ Bk, dl f)l%éltazf‘ﬁHINéar&%yﬁE acid propyl

pi perazi ne, ° 4-pi perazi ne-|-carboxylic acid
4e:ﬁelpétpmazmd-l-cmbbwdw dcidl tathutylestery |, 3eaipasazine 5’

eraz arb c..ac
Igeéf}%' garlbozé%}}cb%}( pép%{gznae—g-rcgrp‘)b#yh cilc? Itethyl ester,
43? RPAZATS- F@aﬂboﬁﬁ[&@l@ éth?l afer,B p@éﬁazﬁldllyd:eﬁlsdx@hc acid propyl
perazi ne, i perazine-|-carboxylic. acid,

3e$¢rpé1pamnd@wr l—e%rb%sm el taributshesteny |-pipstidine-3-carboxylic
acid methyl ester, 1-piperidine-3-carboxylic acid ethyl ester,
1-piperidine-3-carboxylic acid propyl ester or 1-piperidine-3-caboxylic acid tert-

butyl ester.

A specific value for the ring comprising R* and R® is 2-methyl
cyclohexane, 2,2-dimethylcyclohexane, 2-phenyl cyclohexane,
2-ethylcyclohexane, 2,2-diethylcyclohexane, 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, 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, 1-piperidine-4-carboxylic acid methyl ester, 1-piperidine-4-caboxylic

32
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10

15

3 -piperazine- 1 -carboxylic acid ethyl ester,
3- pi perazi ne-|-carboxylic acid propyl ester,

WR2Weex3sdi ne- 1 - carboxylic acid tert-butyl est ePCT/US2005/027479

1- pi peridi ne-3-carboxylic 20 acid nethyl ester,
1- pi peridine-3-carboxylic acid ethyl ester,
dcipitqbitg] aer3tectanibylrsitr t-paeridinerbparboxsdicecidomethyl ester,

T e GOk e b e Y CosteEy iRl | SRt i if geid
gfeﬂﬁ& Bykr, 3 férmﬁ%%ﬁrboéyl%déim@hmu@eﬁde@ hexpaaline,

-phenyl “cycl ohexane, 2 2-eth¥lgyclohexane,

2-rpatiandyiceshokphesadmetin] esier; 3pingyidineylcrahessdigecid tert-

- et hyl. cycl.ohexane =g I .
TR LR Res Ao BRI R T RGeS cobutic
aviahabeushesterd-t ert - butyl cycl ohexane,

4- car boxymet hyl cycl ohexane, 4-carboxyet hyl

cycl ohexapgic cdmpotndd-dréld ia@iom inclEdecloR e A1), _
2, 4-di met hyl cycl opent ane, 4-piperidine-I|-carboxylic
acid methyl 30 ester, nfj; pi peridine-I|-carboxylic acid

tert-butyl ester 4%pi eridi ne, 0

4- pi per azi ne- 1- capbggyfiNc acid ne;;ﬁl ester,

4- pi peridine-1-ca Lic_aci def ene-~dutff est er,
1- pi perj di @e- 4- car ox&lic i dlethyl ester,

er
1-p|p%ﬁlgi -4-pabpxylic 32 WD 2006/ 015357
PCT/ US20d%/ 0 acid tent-butyl ester,

tert-butyl est ey

H pi peri di ne-4-carboxylic aciquFthyl
ester, or 1-piperidine-4-caboxylic acid tert-buty
ester, 3-Qi i dine- a ykiL£ sagi t Ryl e
3 bt pert DRl GATEIGITL Sy SR BUOTE I LE 3wTs. 16
37pbPEY. i Iian6ther Gropp pEsmeificeonpoandsaxig) 5,6, Ac8,@, ddtHy 12,
ester, 3-piperidine-l-carboxylic acid tert 5
dds {4.dSt &9, 171001 %er i di ne- 3- car boxyl i ¢ aci d met hyl
ester, 1-piperidine-3-caboxylic  acid terf-butyl
ester. Sysst qqo@n@@ﬁ%%ﬁfﬁ@%lnéfﬁmt%n?lﬁ@%mf? d%%l:l ude
formula (1A) NH2 NNOi DI NNNO-~"In NOjo H
OHO™H (1A Informuila (1A nis 0, 1, 2, 3, 4, 5, 6,
7, 8 9, 10, 11, 12, 13, 14, 15, 16, 10 17, or 18. In
anot her group of speéi?ﬂ# conpounds nis, 5 6, 7, 8,
9, 10, 11, 12, A

N

s

N O
MEavchan
A

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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13, 14, 15, 16, 17, or 18. Specific conpounds of the
invention include formula (IB) NH2 \i NNOOGO ON
woRWe/013350H OH (IB) 15 In formuila (1B) k i s BCT/RS2085/027479

4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, or

18. Specific compounds of the invention include

formula (1C) 33 WD 20084,015357 PCT/ US2005/ 027479 NH2
NNOO~N\ NOIy O HHOHE@CO Infornuila
(19 1 is 0, 1, 2,¢3,Jor4. Other spdcifiyc goapounds

of the invention ing H2 \ NN =0 DN:' N

jo HO%\O—U%
N
H

OH OH (IC)

|or

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

Other specific compounds of the invention include

NH,
N AN )
N
</f/ o
A h
N/“\d_\)
b
OH OH ;
NH,
N AN O
N
«ﬁ o
A h
N 0
OH OH :
NH,

Additional compounds of the invention are depicted in Table 1, below:
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NLNONNNO NOH 504dO0CdNH2 NNO NNNO

NHOO OHOHNHR2 O NN<r N\ O~ ONNO HO™
w@RhosEdi3sT onal conpounds of the invention are PEpUS10e8027479

in Table 1, below. 34 WD 2006/ 015357

PCT/ US2005/ 027479 Table 1 NH2 N /! N6 O\N-\NY N

R/ R2 H OH OH Conpound RTableM R6 101 H H CH CO2Me

102 HH CH CO2Et 103 H H CH CX2i Pr

NH,
N
¢ N R
N~ N/ Y
N S
N o R1 “R2
H OH OH
Compound R’ R? Y R®
101 H H CH CO,Me
102 H H CH CO,Et
103 H H CH CO,iPr
104 H H CH CO,tBu
105 H H CH CO,iBu
106 H H CH CH,OH
107 H H CH CH,0Ac
108 H H N COMe
109 H H N CO,Et
110 H H N CO,iPr
11 H H N CO,tBu
112 H H N C0O,iBu
5 Table 2
NH,
N
¢« T X
~
o NTONT S OH
AL o N
H OH OH
Compound # R®
201 2-CH;
202 3-CH; (R)
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104 HH CH CQ2tBu 105 HH CH CQ2iBu 106 HH CH CH2CH
107 HH CH CH20Ac 108 HH N CO2Me 109 HH N CO2Et
wai@ehddsN CO2i Pr 111 H H N CO2tBu 112 H H NeCOREB05/027479
5 Table 2 NH2 N DN NONOH-R6 H OH OH Conmpound #
R6 201 2-CH3 202 3-CH3 (R) 35 WO 2006/ 015357

PCT/ US2005/ D27479 ) 03 3-CH3 (95)3-204 (§y Et (R 205
3-Et(S) 2064-Me-2207 4-FEt! 208 4-Pr ~ 209 4-tBu 210
4- Phenyl 3p WO 20f)f/ 015357 PCT/ Bd2#dB3/ 027479 Table 3

205 3-Et (S)

206 4-Me

207 4-Et

208 4-Pr

209 4-tBu

210 4-Phenyl
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N NHZ1 ~N 2~ RBN4/NN6HZ=RSE NN RN NN

\' ~ O 2 R8Z'" Z=RBNN.:-N NOHOHNN- Z5 =
WRB0sH1E3= R 0 R1=R2H, R7 NH2 Conpound R Z Y RBCT/BR&05/027479

Met hyl zi CH CO2Me 302 Methyl zi CH CO2Et 303 Met hyl

zi CH CQ2i Pr 304 Methyl zi CH CO2tBu 305 Methyl zi

CH CQ2i Bu 306 Methyl zi QHbe®OH 307 Methyl ZI CH

CH20Ac 308 Methyl zi N CO2Me 309 Methyl, zi N CO2Et

310 Met hyl zi N C@l Pr 311 Met hyl zi tBu 312
Met hyl  ZI 313 Ethyl zI CH "’“3144Ethy| N
ZI CH CO2EtN Et hyI Zl CH CORi Pr 816 HEt hyl < ¢
CC2t Bu 31<Z th Zi y
S G
Rs/ Ry~ N II\r,N
7
OH OH -N Z8=ry NN

R'=R?=H,R”=NH,

Compound R® Z Y R®
301 Methyl Z1 CH CO:Me
302 Methyl Z1 CH CO,Et
303 Methyl Z1 CH CO,iPr
304 Methyl Z1 CH CO,tBu
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 VA N COsxtBu
312 Methyl Z1 N CO,iBu
313 Ethyl Z1 CH CO:Me
314 Ethyl Z1 CH CO,Et
315 Ethyl Z1 cH CO,iPr
316 Ethyl Z1 CH CO,tBu
317 Ethyl VA CH CO,iBu
318 Ethyl Z} CH CH,OH
319 Ethyl VA CH CH0Ac
320 Ethy! Z1 N COMe
321 Ethyl Z1 N CO,Et
322 Ethyl Z1 . N CO,iPr
323 Ethyl Z1 N COstBu
324 Ethyl Z1 N C0,iBu
325 Cyclopropyl Z1 CH COMe
326 Cyclopropyl Z1 CH CO,Et
327 Cyclopropyl Z1 CH CO,iPr
328 Cyclopropyl Z1 CH CO,tBu
329 Cyclopropyl Zl CH CO,iBu
330 Cyclopropyl Z1 CH CH,OH
331 Cyclopropyl VA CH CH0Ac
332 Cyclopropyl Z1 N CO;Me
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318 Ethyl ZI CH CH2OH 319 Ethyl zi CH CH20Ac 320
Ethyl zi N CO2Me 321 Ethyl zi N COREt 322 Ethyl zI N
WEaR6PI535823 Ethyl ZI N CO2tBu 324 Ethyl ZI NeCORsB05/027479

325 Cycl opropyl ZI CH CO2Me 326 Cycl opropyl zZI CH
CO2Et 327 Cyclopropyl ZI CH CQ2i Pr 328 Cycl opropyl
ZI dH Cegs Bu | 329 Cycl@prapyl ZI CH|COZIBu| 380 | com
Cyclopragyl Zi CH CHZWitiopigsiL Cycl Opriopyl  Z[ CH CHZGASw:
332 Lycbgfpropyf Zi— NG, 37 WO 200677015857+ CosBu
PCT/ [US20051 627479 33%; Ryghopr opyt—2—HrSPE 334
Cycl eprgpyt—2t—N-C2i-Pr——335-Cycloprepyl—Z1—N_CO2t BU
336 chlug progyt—2Z N TBu_ 337 Met h}LI)Z2 Z2 CEIH(TPI\/ECOZMC
338 Met B 72" CH QopEt MB%9 Methyl z2” éH Cpi Pt 3480
Met Nyl 239 CH(C02t Bu 344*"Wethyl 72 ¢H &DRi Bu “¥8427 CoiPr
Met hyl 22 CH|CH2OH 34398t hyl Z2 CH CA2OAL Q@44 | COsBu
Met Hyl 221 N QORMe 345 Nébtihyl Z2 N GQOPBt  BAGCAVET|MydoBu
Z2 N COgyPr (347 MethylMetd N COZTBU j7) CH CH,0H
343 Methyt z2 CH CH,0Ac
344 Methyl z2 N COMe
345 Methyl z2 N CO,Et
346 Methyl Z2 N CO,iPr
347 Methyl z2 N CO,tBu
348 Methyl z2 N C0,iBu
349 Ethyl 72 CH CO,Me
350 Ethy! z2 CH CO,Et
351 Ethyl Z2 CH COiPr
352 Ethyl Z2 CH CO,tBu
353 Ethyl 72 CH COziBu
354 Ethyl z2 CH CH,OH
355 Ethyl z2 CH CH,OAc
356 Ethyl Z2 N COMe
357 Ethyl z2 N CO,Et
358 Ethyl z2 N COyiPr
359 Ethyl Z2 N CO,tBu
360 Ethyl Z2 N CO,iBu
361 Cyclopropy! z2 CH CO,Me
362 Cyclopropyl Z2 CH CO,Et
363 Cyclopropyl z2 CH CO,iPr
364 Cyclopropyl Z2 CH CO,tBu
365 Cyclopropyl z2 CH CO;iBu
366 Cyclopropyl Z2 CH CH,OH
367 Cyclopropyl 72 CH CHOAc
368 Cyclopropyl Z2 N COMe
369 Cyclopropyl z2 N CO,EL
370 Cyclopropyl 22 N CO,iPr
371 Cyclopropyl z2 N CO,Bu
372 Methyl Z3 CH COMe
373 Methyl Z3 CH CO,Et
374 Methyl z3 CH CO,iPr
375 Methyl Z3 CH COstBu
376 Methyl 3 CH CO,iBu
377 Methyl Z3 CH CH,OH
378 Methy! Z3 CH CH,0Ac
379 Methyl Z3 N COMe

38




348 Methyl Z2 N CORiBu 349 Ethyl Z2 CH CO2Me 350

Ethyl Z2 CH COREt 351 Ethyl z2 CH CRi Pr 352 Ethyl
WQ@20060136E2t Bu 353 Ethyl Z2 CH C02i Bu 354 Et hptT/ER20@027479

CH2OH 355 Ethyl z2 CH CH20Ac 356 Ethyl Z2 N CO2Me

357 Ethyl 72 N COREt 358 Ethyl z2 N CO2i Pr 359 Ethyl

Z2 N COzsBU [360 Et hyl ¥@yiN CO2i Bu [36123Cydl opvy oplyl cZg&
CH C2Meg1 362 Cycl opr opylnyZZ CH COPEE 7363 Cy ™ Opf Opysb:
Z2 G Uééb Pr 364 CyT T owﬂ,gapyl 44 u-l B 3656 COBu
367 Yo by oyt 22 Ch CLABAe 565 Ot ooyl 72 RO
oo TN CCRE y7CL rcllopfopyl SV
N i Pr385371 CQyclopr oov'lhylzz N 02t Bu 372 |vefRyi| z50F
CH Co2m$86373] Methyl z3®y COREt 3714 MBt hyl 98 gH o
C2i pr 3875 Methyl Z3 CHMEQR2tBu 376 MEfhylj ZSHCH COiBu
CO2i Bu 3887 Methyl Z3 CEWCH2OH 378 |Metdayl |Z3CKCH | COsiBu
CH2OAc 3849 Methyl Z3 Ne&OZMe 3 CH CH,0H
390 Ethyl Z3 CH CH:0Ac
301 Ethyl Z3 N COMe
302 Ethyl 3 N COzEt
393 Ethyl Z3 N COyiPr
304 Ethyl Z3 N COstBu
305 Ethyl Z3 N CO;iBu
306 Cyclopropyl z3 CH COMe
397 Cyclopropyl z3 CH CO,Et
308 Cyclopropyl Z3 CH CO,iPr
399 Cyclopropyl Z3 CH CO4tBu
400 Cyclopropyl Z3 CH CO;iBu
401 Cyclopropyl z3 CH CH,OH
402 Cyclopropyl Z3 CH CH,0Ac
403 Cyclopropyl z3 N CO;Me
404 Cyclopropyl z3 N COqEt
405 Cyclopropyl 23 N CO,iPr
406 Cyclopropyl Z3 N CO,tBu
407 Cyclopropyl Z3 N CO,iBu
408 Methyl Z4 CH COMe
409 Methyl zZ4 CH COzEt
410 Methyl Z4 CH CO,iPr
411 Methyl z4 CH CO,tBu
412 Methy! ZA CH CO,iBu
413 Methyl 74 CH CH,OH
414 Methyl Z4 CH CH,0Ac
415 Methyl 74 N COMe
416 Methyl Z4 N COzEt
417 Methyl Z4 N CO,iPr
418 Methyl Z4 N CO,tBu
419 Methyl z4 N CO,iBu
420 Ethyl 74 CH COMe
421 Ethyl ZA CH COzEt
422 Ethyl ZA CH CO,iPr
423 Ethyl ZA CH CO,tBu
424 Ethyl Z4 CH CO,iBu
495 Ethyl 74 CH CH,OH
4926 Ethyl Z4 CH CH,0Ac

39



38 WD 2006/ 015357 PCT/ US2005/ 027479 380 Methyl Z3 N
CCREt 381 Methyl z3 N CORi Pr 382 Methyl Z3 N CORtBu
wa3®oetshyl Z3 N CQ2i Bu 384 Ethyl Z3 CH CO2MePCB852005/027479
Ethyl Z3 CH COREt 386 Ethyl Z3 CH CORi Pr 387 Ethyl
Z3 CH C2tBu_ 388 Ethyl Z3 CH CO2i Bu 389 Ethyl Z3 CH
CH2CH| 3927Et hyl Z3 CH CHE2®Ac 391 Et hylZ4Z3 N CO2Me CO:Me
392 Et hyls283 CO2Et  393unft hyl Z3 N 24Pr | 394 Bt hgo:Et
Z3 N 124 5 Ethyl—Z3miN COZi BU 3P0 Zycljopmopy]  &3irr
CH Pive y Eg yChopropylemgs CHCOREt 388 Cychopriopsd sy
Z3 CHEO2r rr—pB99—Cyetephppyt—23—CH- G2t Hu—40§ COB
o A3 . E 4 0,iBu
Q/0| obto | Z3! CH CORi-Bu 101 ('\Ir‘l opr pyl Z23 CH CH2OH
402 Cjcl rf{3rznnv 73 CH CEPBRYT 403 cycl opfopyl OB [ CoMe
Co2Me|_4083Cyc| opropyl Z3PRPOREt 406 CGcl dpr Syl | 750
N CO2i Pr 43406 Oycl opr op§For?®! N CO2t Bu| 487 QycFPoprpop§irr
Z3 N CQ2i/88 408 Met hyl Svg@eproZH CO2Me  A09%MetihyFH Z4| CH:ABu
CO2Et 436 Cyclopropyl z4 CH CO»iBu
437 Cyclopropyl ZA CH CH,OH
438 Cyclopropyl 74 CH CH;0Ac
439 Cyclopropyl Z4 N COMe
440 Cyclopropyl Z4 N CO,Et
441 Cyclopropyl Z4 N CO,iPr
442 Cyclopropyl Z4 N CO,iBu
443 Methyl Z5 CH COMe
444 Methyl Z5 CH CO;Et
445 Methyl Z5 CH COsiPr
446 Methyl zZ5 CH COxtBu
447 Methyl Z5 CH CO,iBu
448 Methyl Z5 CH CH,OH
449 Methyl z5 CH CH,0Ac
450 Methyl VA N COMe
451 Methyl VA N CO,Et
452 Methyl Z5 N CQyiPr
453 Methyl Z5 N COxBu
454 Methyl VA N CO,iBu
455 Ethyl z5 CH COMe
456 Ethyl VA CH COqEt
457 Ethyl VA CH CO»iPr
458 Ethyl VA CH COxBu
459 Ethyl VA CH CO;iBu
460 Ethyl z5 CH CH,OH
461 Ethyl VA CH CH;0Ac¢
462 Ethyl z5 N COMe
463 Ethyl Z5 N COzEt
464 Ethyl VA N CO,iPr
465 Ethyl s N CO,tBu
466 Ethyl z5 N C0»iBu
467 Cyclopropyl z5 CH COMe
468 Cyclopropyl Z5 CH CO,Et
469 Cyclopropyl z5 CH CO,iPr
470 Cyclopropyl Z5 CH CO,tBu
471 Cyclopropyl z5 CH CO,iBu
472 Cyclopropyl z5 CH CH,OH
473 Cyclopropyl z5 CH CH0Ac
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410 Methyl z4 CH CQzi Pr 411 Methyl Z4 CH CQ2tBu 412
Met hyl Z4 CH CO2i Bu 413 Methyl Z4 CH CH2OH 414
woeakapis3zd CH CH2OAc 415 Methyl Z4 N CO2Me  4R@T1/WB100y027479
Z4 N CO2Et 417 Methyl Z4 N CQ2i Pr 418 Methyl Z4 N
C2tBu_ 419 Methyl Z4 N CQR2i Bu 420 Ethyl Z4 CH CO2Me
421 Et hyla7&4 CH CO2Et 42@oi& hyl Z4 QH @ERi Pr N423 COMe
Et hyl | Z4 465 COPTBu  424cykdplyl Z4 CH QO2iBu | 42D Et hyToE

Z4 CHZ 426 Et hyl Géoplafyl CHZOAC™ 39 HD 2006/ 0153&%%:
PCT/ zu27479 44/ @Hﬂﬁddyl Z4N—CC2jive 2544‘ Etchy 72,5
N CO2t O—B-hy—24 430—Ht-hy—Z4—N-CO2tBy—
431 E ;\Iy!4’:/t§/l N (‘g'Y)i By I/?’ :g lr/:'\I n:r :nyl Z4 _CH (‘(Nﬂl\' OBy
433 Cycl opropyl zZ4 CH CO2Et 434 Q/cl opropyl Z4 CH

C2i Pr 435 Cycl opropyl Z4 CH CO2tBu 436 Cycl opropyl
Z4 CH C2i Bu 437 Cycl opropstle#4 CcH CH2OH 438
Cycl opropyl Z4 CH CH20Ac 439 Cycl oproRIM}\l Z4 N CO2Mwe

NH, 2= _
Rg N 74 = r />mq
</N XN H Rg~ N~N
NN Sy OH
R I 2 P - N
OH OH N/N\N 2= ry NN
z°= R8)I\o
)
Compound R Z R®
501 Methyl Z1 2-CH,
502 Methyl Z1 3-CH, (R)
503 Methyl Z1 3-CH; (S)
504 Methyl Z1 3-Et (R)
505 Methyl Z1 3-Et (S)
506 Methyl Z1 4-Me
=07 Methyl Z1 4 Ft
508 Methyl Z1 4-Pr
509 Methyl Z1 4-tBu
510 Methyl Z1 4-Phenyl
11 Ethyl Z1 2-CH,
512 Ethyl Z1 3-CH; (R)
513 Ethyl Z1 3-CH, (S)
514 Ethyl Z1 3-Et(R)
515 Ethyl 71 3-Et (S)
516 Ethyl Z1 4-Me
517 Ethyl Z1 4-Ft
518 Ethyl Z1 4-Pr
519 Ethyl Z1 4+4Bu
520 Ethyl Z1 4-Phenyl
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440 Cycl opropyl Z4 N CO2Et 441 Cycl opropyl Z4 N

CQ2i Pr 442 Cycl opropyl Z4 N CO2tBu 443 Methyl Z5 CH
weoRkp153444 Met hyl Z5 CH CO2Et 445 Met hyl Z5 BHE/CER0$7027479

446 Methyl Z5 CH CO2tBu 447 Methyl Z5 CH CO2i Bu 448

Methyl 75 CH CHP?OH 449 Methyl Z5 CH CH2QAc 450
Net hyl 28 N comve Gsizormat hyl | Z56 N COREt 452 Nexbl
ﬁm 0%355 = 3 Nmy@%()xﬁp ) ARB_IZ—_;}“ hyl 7r#yl3ﬁ£
457 Et 18 75 CH co?yﬁ?PP“’PzYés Et hyl 78 CH Copt Bu 3-@%gS)
Eit hyl Zp EH C@LgungGﬁo@_h}\ﬂl 5 CFZEZI;%O—I” ‘ff’%?ﬁffm
a 4 Ethyl 7RSS pr 46gCEﬂ1;r 75| N _COPtay
466 Ethyb Z5 N |CC2iBelorrasly Cy(cl opr opyl Z5 CH CO2ivble
el A o P e S0 AW
75 CH G28i Bu PTCYEIS propyl Z1 4-Pr
599 Cyclopropyl yal 4-tBu
530 Cyclopropyl Z1 4-Phenyl
531 Methyl V) 2-CH,
532 Methyl 72 3-CH; (R)
533 Methyl Z2 3-CH; (S)
534 Methyl Z2 3-Et(R)
535 Methyl 2 3-Et (S)
536 Methyl Z2 4-Me
537 Methyl 22 4-Et
538 Methyl Z2 4-Pr
539 Methyl 72 4-Bu
540 Methyl V) 4-Phenyl
541 Ethyl 22 2-CH,
542 Ethyl Z2 3-CH; (R)
543 Ethyl 22 3-CH; (S)
544 Ethyl Z2 3-Et (R)
545 Ethyl 72 3-Et (S)
546 Ethy] Z2 4-Me
547 Ethyl 72 4Bt
548 Ethy! Z2 4Pr
549 Ethyl 72 4-Bu
550 Ethyl Z2 4-Phenyl
551 Cyclopropyl Z2 2-CH;
552 Cyclopropyl 72 3-CH; (R)
553 Cyclopropyl Z2 3-CHj (S)
554 Cyclopropyl 72 3-Et(R)
555 Cyclopropyl z2 3-Et (S)
556 Cyclopropyl Z2 4-Me
557 Cyclopropyl z2 4-Ft
558 Cyclopropyl Z2 4-Pr
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472 Cycl opropyl Z5 CH CH2OH 473 Cycl opropyl Z5 CH

CH2QAc 40 WD 2006/ 015357 PCT/ US2005/ 027479 474
way@bopsepyl Z5 N CO2Me 475 Cycl opropyl Z5 N BORER2005/027479

476 Cyclopropyl Z5 N CQ2i Pr 477 Cycl opropyl Z5 N

CO2tBu 478 Cyclopropyl Z5 N CO2iBu Table 4 Z1= NN 11

N NH2 ;%- “N 4 N EYMPHp?klehL N .-vl}"\?.g_'—mO N 5812 4ABO R6
EorpoutOR 7 R 50T TR 71 2 s 502 Nt hyl 22
3- CH3 GB) 503|Met hyetd™ 3-CHB (S) 23504 Mefhyl 2£H3- Et
TN PR I T S e L W e L
J-tBu 5530 Methyl zD'4Phenyl| 511 Bhyl z| 2- &% &12
Ethyl %z, 3- CH3|(R) Methyl 73 3-Et (R)
565 Methyl 73 3-Et (S)
566 Methyl Z3 4-Me
567 Methyl Z3 4-Et
568 Methyl 3 4-Pr
569 Methyl Z3 4-tBu
570 Methyl 3 4-Phenyl
571 Ethyl Z3 2-CH;3
579 Ethyl 73 3-CH; (R)
573 Ethyl z3 3-CH; (S)
574 Ethyl Z3 3-Et (R)
575 Ethyl VA] 3-Et (S)
576 Ethyl Z3 4-Me
577 Ethyl Z3 4-Et
578 Ethyl Z3 4-Pr
579 Ethyl 73 4-tBu
580 Ethyl 73 4-Phenyl
581 Cyclopropyl Zz3 2-CH;,
582 Cyclopropyl Z3 3-CH; (R)
583 Cyclopropyl Z3 3-CH; (S)
584 Cyclopropyl 73 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 Z4 2-CHj
592 Methyl 74 3-CH; (R)
593 Methyl 74 3-CH; (S)
594 Methyl Z4 3-Et (R)
505 Methyl Z4 3-Et (S)
596 Methyl 74 4-Me
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513 Ethyl Z1 3-CH3 (S) 514 Ethyl zi 3-Et (R 515

Ethyl z1 3-Et (S) 516 Ethyl ZI 4-Me 517 Ethyl zi
wWd26/01838 Ethyl Z1 4-Pr 519 Ethyl Z 1 4-tBu PGROS2005/027479

Et hyl Z1 4-Phenyl 41 WO 2006/ 015357 PCT/ US2005/ 027479

521 Cycl opropyl zi 2-CH3 522 Cyclopropyl Z1 3-CH3 (R)

523 Q/&éjopropy Z1 :M@HS (S)| 524 @y‘cl oprcpyl ZB-B- Et
R—525—C€yctopropyt iy 3= EC (S)y—546 Cycliopropytp,Zi
A-Me 8387 Cycl bpropyl zi 4- 528 Cycloprlopyl Z 1
- Pr BgP COycl bpropyfetsl 4-tBu  53@4Cycl ofr opyl #8u
e, 0 [ 2 O 552 AT 72 S [
33-Metiyl 423 —534 wu..y S—Ht—R 35
Net hyl 62 3-Et | (S) 588 wethyl 72 £ve 537 o B 22
A - EE . é l:/E‘L!’l_/l IZZ 'E;Iﬁlﬂm 53‘) E’/Et D)ZI“ EZ 4-‘t Bli 3 QEO(R)
Pv‘;EfC;_ll)él 6@%4 A=Phenyt— o Bthyl—Z2 2473 542 EUhyi, &7
é 0 4ﬁ Ethyl 74 3-Bt(R)
605 Ethyl 7A 3-Et (S)
606 Ethyl 74 4-Me
607 Ethyl Z4 4-Et
608 Ethyl 74 4-Pr
609 Ethyl 74 4-tBu
610 Ethyt 74 4-Phenyl
611 Cyclopropyl 74 2-CHj
612 Cyclopropyl 74 3-CH; (R)
613 Cyclopropyl 74 3-CH; (S)
614 Cyclopropyl 74 3-Et (R)
615 Cyclopropyl VZ) 3-Et (S)
616 Cyclopropyl 74 4-Me
617 Cyclopropyl Z4 4-Et
618 Cyclopropyl 4 4-Pr
619 Cyclopropyl 74 4-tBu
620 Cyclopropyl 74 4-Phenyl
621 Methyl z5 2-CH;
622 Methyl Z5 3-CH; (R)
623 Methyl Z5 3-CH; (S)
624 Methyt Z5 3-Et (R)
625 Methyl zZ5 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;
632 Ethyl 75 3-CH; (R)
633 Ethyl Z5 3-CH; (S)
634 Ethyl z5 3-Et(R)
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543 Ethyl 7Z2 3-CH3 (S) 544 Ethyl 7Z2 3-Et (R) 545
Ethyl Z2 3-Et (S) 546 Ethyl Z2 4-Me 547 Ethyl Z2
Wd26/01848 Ethyl Z2 4-Pr 549 Ethyl Z2 4-tBu BGSODUENyD27479
Z2 4-Phenyl 551 Cyclopropyl Z2 2-CH3 552 Cycl opropyl
Z2 3-CH3 (R) 553 Cycl opropyl Z2 3-CH3 (S) 554
Cy Cl oprg& 3- Et @R)zl 555 Cycl opgsopyl ZP 3 E1-Et(($)
EL—\R A r\rn_n\ﬂ D\l oereraearl wie)
B Sy T OpPT UpPYy LL -r % uql Ty LT U UpPyl ¥ H- LL4 MéJJO
Cycl opeepyl 72 |4-Pr & 2006/ 015357
PCT/ US39p5/ 027479  588vICycl opr opy! 722 4-tBl  5604Et
Cyctopropyl—Zz24=Pheryl; 561 [Vethyt7zsZ3~2-CH3™ 564p;
Nethyl 638 3. CH3 (R) 563 Methyl 73 3-CH3 (S) 564
Vet hyl 638 3-Et |(R) 588 Methyl 23 32kt (S)| 566 “NEthyl
43 4- I\/Fé 567 I\/E*thyl 2313&4 Et [568 Metshyl Z3| 4- Pr4-PheG9
etk 4—tB ) |vc Byt—43—4-Phagnryt—SyEtiydg Z3
2-CH3 6872 Ethyl z§ R (R) ’
642 Cyclopropyl z5 3-CH; (R)
643 Cyclopropyl z5 3-CH; (S)
644 Cyclopropyl VA 3-Et (R)
645 Cyclopropyl z5 3-Et (S)
646 Cyclopropyl z5 4-Me
647 Cyclopropyl Z5 4-Et
648 Cyclopropyl Z5 4-Pr
649 Cyclopropyl z5 4-tBu
650 Cyclopropy! VA 4-Phenyl

10

15

20

25

The following abbreviations have been used herein:

2-Aas
I21.ABA
APCI
ATL146e

CCPA
CGS21680

Cl-IB-MECA

CPA
DMF
DMSO
DMSO-d¢
EtOAc

eq

GPCR

IADO
1251.APE,

IB-MECA

2-alkynyladenosines;
N6-(4-amin0-3-lzsiodo-benzyl)adenosine

Atmospheric pressure chemical ionization
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;
2-chloro-N°-cyclopentyladenosine;
2-[4-(2-carboxyethyl)phenethylamino]-5'-N-ethyl-
carboxamidoadenosine;

N°-3-i0do-2-chlorobenzyladenosine-5°-N-methylur
onamide;
NC-cyclopentyladenosine
dimethylformamide
dimethylsulfoxide
deuterated dimethylsulfoxide
ethyl acetate
equivalent
G protein coupled receptor; hA,,AR, Recombinant human
A, adenosine receptor;
2-Iodoadenosine
2-[2-(4-amin0-3-[1 25I]iodophenyl)e’[hylamino]adenosine;
NECA, 5’-N-ethylcarboxamidoadenosine;
N°-3-jodobenzyladenosine-5’-N-methyluronamide;
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wd286/01838 Et hyl Z3 4-Pr
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573 Ethyl Z3 3-CH3 (S) 574 Ethyl Z3 3-Et (R} 575
Ethyl z3 3-Et (S) 576 Ethyl Z3 4-Me 577 Ethyl Z3
579 Ethyl Z3 4-tBu
Z3 4-Phenyl 581 Cyclopropyl Z3 2-CH3 582 Cycl opropyl
Z3 3-CH3 (R 583 Cyclopropyl Z3 3-CH3 (S) 584
Gr&odepdensgine 73 F-fG-apiRo-2-586-10yin-Dph SpdrihgdrozyEtra{ S)
586 Cycl opropyl lB@ratfiven-268BoxGc] sopl adipglbmidd 4- Et 588
MELGpr opyl Z3 high-periGi@ndoye liqud @pyomatcerdptiyBu - 590
QIRMIpr opyl  Z3 Aighesplutioh MasVedabmédy 2- CH3 592
MEUINI2Z¥888; CH3 'B¥R4-(2583arMab V- B %t&%&lobﬁ?—?\i/gl 3,51
MVethyl 74 3-Et (Rhyin50% Methikh ffrdidet (S) 596 Methyl
il

BSODURL00y)27479

Zﬂ“ﬁgﬁsz{ Y 2% oy ¥ eapi gt é%o@' byl 24
- N r
L\lﬁ{: uJS 600 Met hy ; Mﬁ‘t‘” l‘eol%‘”’[phyfé‘%?fs B f?mi?iy%- CH3 602
EE?[@' 74 3- CHB (lrf?z g point
gahertz
MRS 1220, N-(9-chloro-2-furan-2-yl1-[1,2,4]triazolo[ 1,5-c]-
quinazolin-5-y1)-2-phenylacetamide;
MS mass spectrometry
NECA N-ethylcarboxamidoadenosine
NMR nuclear magnetic resonance
RP-HPLC reverse phase high-performance liquid chromatography
TBAF tetrabutylammonium fluoride
TBS tert-butyldimethylsilyl
TBDMSCI tert-butyldimethylsilylchloride
TEA triethylamine
TFA trifluoroacetic acid
THF tetrahydrofuan
TLC thin layer chromatography
p-TSOH para-toluenesulfonic acid
XAC 8-(4-((2-a-minoethyl)aminocarbonyl-methyloxy)-

phenyl)-1-3-dipropylxanthine;

Specific Type IV phosphodiesterase (PDE) inhibitors useful in

practicing the instant invention include racemic and optically active 4-

(polyalkoxyphenyl)-2-pyrrolidones of the following formula:

R19

NS
ITI 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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603 Ethyl Z4 3-CH3 (S) 604 Ethyl Z4 3-Et (R) 605

Ethyl Z4 3-Et (S) 606 Ethyl zZ4 4-Me 607 Ethyl z4
wWd26/01888 Et hyl Z4 4-Pr 609 Ethyl Z4 4-tBu BADUENyD27479

Z4 4-Phenyl 611 Cycl opropyl Z4 2-CH3 612 Cycl opropyl

Z4 3-CH3 (R) 613 Cyclopropyl Z4 3-CH3 (S) 614

Cycl opr diditigng! gorElimitiRe exemble©pt POErdhiphibAdrs3sEeul (1S)

Cé‘%cé%ﬁ% 91% 18%%11{[ 45\%&110% wlt% éug'%cre 6185 1m§§(5 @Z:?oggpo%teégggv?ng

| foltsvoimg | fortdulds dfdenyibtiod2erblt hyl Z5 2-CH3 622
%?hw 25g3-CH3 (R 623 Methyl z5 3-CH3 (S) 624

Methyl z5 3-Et (R) 625 Methyl z5 3-Et 626 Met hyl
Z5 4- 627 Methyl Z5 ¥-Et 628 Met hyi 4-Pr 629 -
h 6

Met hyly 4-tBu 630 yI Z5 4- Phenyl 31 Et SN\(O
2- gH3] 632 Et hyl FZSO (R) 633° S5 3- CH3 (S &
634 yl 75 3- Et F(R) ol _N
5 b
|
o =N
N cl o N Ci
cilomilast . YMOT6
(SB 207499 Ariflo™) roflumilast Mo7
5
OCHF,
o CHF,0 CHy Q
L
0 \ , \+ _ ! o]
N N
o \N S
Z FsC~T~OH
¢ > CR L/
L-826,141
~0 NH
= OH 2
e ]N o OO OH OZQNH
0
2N o /E:E\g cl
\N/]\NJK© CH3S0,0 d Ab
Ny
Cl
and
% BAY 19-8004
N
T-2585
10 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

15 zileuton; ABT-761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761 ; N-(5-

47



wWd2006/01830 Et hyl Z5 4-tBu 640 Ethyl Z5 4- PhenWT/USZD]!S/027479
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44 \WD 2006/ 015357 PCT/ US2005/ 027479 635 Ethyl Z5 3-Et
(S) 636 Ethyl z5 4-Me 637 Ethyl Z5 4-Et 638 Ethyl Z5

Cycl opropyl Z5 2-CH3 642 Cycl opropyl Z5 3-CH3 (R
643 QICI Qpr op Z5 3-CH3 (S). 644 Cycl yl Z5 3-Et
( S‘féufsd L%\p@fb%;a kyzglfgnaealdessﬁ chmlaa{% g)p@éﬁ@l’rte%

Pr

o1 % op%%%ﬂ%g&f rgdla ey Oéy%?q‘é*%g%yﬁ Bt O%ﬁ‘élg |
THE. 2f1d|),l $Bu2mg6(ﬂhifrﬁamnqlhl(ﬁmsZ?gjg?dgﬂéﬁ@ummdedlw ein:
2- Aas_2- | ad :
Néye%%ﬂﬁ‘:‘?g‘y@g 9TBBAE igif?z%% AdARRGREing cogoppund L-
A t T
o tﬂ[@%beﬁlﬂ&e%ﬁg g?%f%bgrﬁﬂggﬁn%s mgw gngdg%&%uflﬁgﬂ 1005;
t &b Resetitoy aftageniste forllqukottiepes LHB2; Iﬂ“(_|34,rit”ﬂp4 2t AYIIE4}

X B S e Sk tom S 11,302

2 -2hfdingd cempBeIYEGRIS) PRE Beidox hAAHRE cémpbhﬁ& &M&zolast
car boxan doadenosi ne; d -1B- MECA 1V6-

- ihsErerngcas by ramidsnEde Gampayad BTH; H4/B50; cﬁmneuWIzaﬁrlukast
ONBKAS: mbteldRast Gtk QRAM A AIRERN NEG-12525, Ro-245913,

iralukast (CGP 45715A), 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);
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)
Monoclonal antibodies active against endogenous inflammatory entities; (1)
Anti-tumor necrosis factor (TNFa) 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 (o) anti-gout

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
chemistry. The variables used in Schemes 1A and Scheme 1B are as defined

herein or as in the claims.
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DVF di met hyl f ormami de  DMSO di net hyl sul f oxi de  DMSO- d6
deut erat ed di net hyl sul foxi de EtQOAc ethyl acetate 20
weooequidsal ent GPCR G protein coupl ed recept or PCTTBIWOF)27479
Reconbi nant human A2A adenosi ne receptor; |ADO
2-1 odoadenosi ne ' 251l - APE,
2- [ 2- ( 4-Teipiepadat{och2Fa]iyadiopiopaiidanels yillastanal iadehase 14,
25 NECA, 5 -N-ethyl carboxam doadenosi.ne; | B- MECA )
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Scheme 1A
15 General Route to Synthesis of Alkyne Precursors
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R
R
m2
O 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-Iodoadenosine) 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, a-ketoglutarate, and o-glycerophosphate.

15  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
20  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
25  avariety 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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may conveniently be between about 2 to about 60% of the weight of a given unit
dosage form. The amount of active compound in such therapeutically useful

compositions is such that an effective dosage level will be obtained.

The tablets, troches, pills, capsules, and the like may also contain the
following: binders such as gum tragacanth, 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
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
the like. 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

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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.E

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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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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be conpressed into t abl et s, or may b )
bolus containing about 1-100 pg of the active ingredient. 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.g.,
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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P COI)élpOUI)l/dS of formu¥a D by intravenous infusion in doses which are effective to
provide coronary artery dilation (approximately 0.25-500, preferably 1-
250 mcg/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.

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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s thyavgh disesse-dies cefionayy yesssis@Re stenaic cqppgryygesgls and the like
absorption of the injectable conpositions can be

br ought Abwthoddy alstproyited icomptising dhessiof psagpepnd of

agent | ayi ng _absorption, for A '
it 7 o nR IR eph ARG MY o

ahea R ERAREhARY blobE AbRARICitR g hdtessahé vasedidiiogasapaityd

in the required anount in the appropriate sol vent ﬁﬂth

v dlicharuie carfacttyeot cotomary arighpeia hmans sherh serepabinpd, togs

r [ , :

SO LRSS i e aablintg gkt By
i Rhibetenbt &ighall subirawtion angibgraphsef erred met hods of
preparation are vacuumdrying and the freeze drying

t echni qUBSs inWitioh wiil Bk Eurthep 8¥¥dEbedby tdigrene to e following

i ngredi ent plus any additional 30 desired ingredient
pidetedlad examplpe whidhare giypy foy dlkystration Pf theAmepnd g 3pel grpgnot
F i.cal 1adm ni tion, the present conpounds nay
bg&g%%ﬁﬁégeﬁﬁgﬂgg@é&%grn1 i.e., when they are |iquids.
However, it will generally be desirable to 52 WO
2006/ 015357 PCT/ US2005/ 027479

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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adm nister themto the skin as conpositions or
formul ations, in conbination with a dennatol ogically

waewepidbt e carrier, which may be a solid, a |PqUUS2005/027479
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25

in a dermatol ogical patch. Useful solid carriers
include finely divided solids such as talc, clay, 5

o4 PRbdbah @kb‘ (‘fl@ss‘f@' Hih @8R uthnlnh48 spéﬁtl‘dﬁ‘ieﬁ@ (ERU3)data
l1ke. Useful Tiquid carriers include water, alcohols

wagmrywdbébbthe\mbéaskalﬁ‘@@mfm@ﬂw&peﬁr@ﬁw AnplytpsabHPLC

ese
PEs g REER AR 5B RRAIITR X el shRRENRA2 1
n@ IDSG o) Cobiir] Gserated st rodel] tevpartiirs UCOmpsurids agreeivtes at
and additional antim crobial agents can be. added to

oA i /pen pvpﬂ; 7,9;%@p10pgglep\mtera cq a@m‘ge(},,S Gaseticragid, with UV

ul.t an ui d. t I
i R e S L o
dwa§§érﬂﬂﬁled oﬁ aSﬂﬁrﬁMﬁ,ﬁi sty IEPLAitcs Slinapek \GSOleS clg
punp pe or aerosol rayers. Thickeners sucgch as
s@t@t"hk(%i 61>lym@era¢%f gtyOofR fegaperature (oppayndsyere elitied
SRRyl ALY o A £RORD: 309D 6E LBl BRIalHAPO.8% PEA) to

m ner materials can a be enployed

Winethaholaped] Tainiteswith OV datentiop rae&blﬁmhelsmggtsé’@ 10g4eVE,
ol ntnents, so nd the Jik ti
el d5dcty g rompors minted hedihirs 8risd ohe
d habth

g ﬁBRQBQ%unQQ? PRgic i 198 ¢ ﬁb%ﬂa H%e Sg&ﬁﬂ‘m%l @ on

Iver the conpounds of formula | n are
d Biicle$0d. goh (2PdetWanesh ontising reusable ehrpmaiqgraphy columns and

92 g Pat Smth et
ARt o SEenn Mo oo AR ke
Patrombédgr afoh? s 908 on NEe@cfldJ.Kleéélngﬁ@SFm aldiginearshesnds
of formul a can be determ ned by rrEprlngthelr in
§

v Preperative thin-layer eempiogiaphy was dod wsing H0Qmicean Appdtsrly |

1 e I
RIS iR TPRR R e B Sh e aR AR
alfthmefdeied g)aéimirelml%@aothbrﬁase%ﬁted.l\lo. 4,938, 949. Usef ul
dosages 25 of Type |V PDE inhibitors are known to the
art. For exanple, see, US. Pat. No. 5,877,180, Col.
12. Generally, the concentration of the conpound(s) of
f Generakmethyd il i Preparatiqniof akgpysarlohgranolsych as a
lotion, will be fromabout 0.1-25% wt-% preferably
from about 0.5-10 wt-% Rhe conc Reatlon in a

sem -solid or solid /arxpnsLt' such as a gel or a
powder will be about \Q.2-5 wt-9 eferably about
0.5-2.5 wt-% 53
O // 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
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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WD 2006/ 015357 PCT/ US2005/ 027479 The anmount of the
conpound, or an active salt or derivative thereof,

WO e@aiorsd7 for use in treatnment will vary not oPCT/US20D$027479
the particular salt selected but also with the route
of adm nistration, the nature of the condition being

ta_flﬁ%lﬁé f5tha Retoh B eTRABnAEnEORE uAfedliatiash gabinatoigraphst
W

be ultimately at the 5 discretion of the :
asingr 0%kt Qke/Hexangn taayield| dlesr eilner white plide it 0-80i6waslds-
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
Wekerabimelidy: Bt aithtiqresf proygyl pirehadises and pipebaines.50 g
per kil ogram body wei ght of the recipient per day,
preferably in the rangg of 6 to 9¢ g/ kg/ day, nost
preferably in the rangf of 15 1G.to 60 g/kg/day. The
compound i s conveni eg\t adm ni ge;ged in unit dosage
form for exanple, tontaining tog 1000 g,
conveniently 10 to 753:“9, nost cofiveniently, 50 to
500 g of active ingredient per )p] dosage form
I deal ly, the active ingredi q_ﬂ] “Shoul d be adni ni st ered
to achi eve peak 15 plasma concentrations of the active
conpound of from about 0.lqfjoyabout 10 nM
preferably, about 0.2 to 10 hM nost preferably, about

0.5 to about n Thi s be achi ev . 4 .
by ¢ he T Fayambas!q Pdee ool iyl ipidit oG5 pERSe
qf 20he. Relonitfld Wk add&INt2.0 fdidl of gldpyrgyhbeatiden@0%or
orally adm ni stered as a bol us containi ng agbout 1-100

gtabfilizeden sduengpanchaf- @ aieitof aplsdrousmotassirBIga B9 Jhso
may .be nmajntain ' ' .0 i
TR 6B e Ty Bt ST 1d BRI KoL S Rl
G nSONhD @ f aleblérorfetharkBwgbkandahe bigeniacemeesd. The aqueous
i ngredi ent(s). The desi redn&?g,e m%?%}?nve%bentl . be
prasserhed with 23 adiitignal e e My dighlorqmeihaggy Thg gregiic Was

| Blisd & ' | lafid chiRen@i8dR) @eldas
R e
sathd elmedudt tveidt waspurifedfusingootuneh chirdeatogepy., into a
nunber of discrete |oosely spaced adm nistrations;
such as nultiple inhalations froman insufflator or

by application_of a plurality.of drops into the eye.
Fé?ﬂegéﬁaﬂ%h@ 3;j Prepar aﬁg’é Pt %fj’é%fl Snse S@P@ Plptef?émﬁls‘e)s/ ent

conposi tions intravenousl(%/ over an extended period of
tirrefollovvingthe'w)s(ai\]tf hat givegérise 30 to
i nfl anmation. 54 N N
() ()
X X
/ /
H H

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
20  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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WD 2006/ 015357 PCT/ US2005/ 027479 The ability of a

gi ven conpound of the invention to act as an A2A
W@d@aosi3se recept or agoni st (or antagoni st) naRCDES2005/027479

determ ned usi ng pharmacol ogi cal nodels which are

wel | known to the art, or using tests described

beb Bwirs daftn @vhﬁlih&ﬁwﬂle colvpitts R@te @A ved apdtietpraiust purified
contalnln% them a g@ﬁ? i stered as pharnacologlca
SEFIBE 33y EAPE 168t $LFORH] W Ai5S30T gradignt Qisthy
sg&%hgmagﬁggnva3|ve di agnosti c procedures to neasure
aspects of myocardial perfusion. For exanple,

i ntravenous aden05|ne nay be used in conjunction with

thalli oca er f usi I magi ng tQ assess

5 E@D?@t@F&‘Pé FZTA'%%&I gg % "lc'iﬂ SShi s case,
any one of sever aI di ffer ent radi opharnmaceutical s may
be substltuted“i7 r thallium201 (e.g.,NR):

technetlunng I eled r adi ophar macgut i s (ie:
Tc-99m ses EE%TN Tc-99m t ebor oxi ) , ||

i odi ne-123 L d radi-ephar naceut Nca ﬁ)§g§£*as

| -123-1 PPA , rubidium82, nitrogen 1m2
etcx. ). oglp1larly, one of tR nt conmpounds Ty ?
be ad ered as a 15 pharmac i cal stressor in
conj ungH apH Wi t h radi onucl i de Vit ﬁculography to

assess the severity of nyocardial contractile

dysf unctA @ameldfied b5 smlc@aad bottad hﬁﬂétﬁilﬂr@n was charged w1th 2-
ventri cul ographic studies m I rst Egss or

edprd adsposimg anglagdi@ e pnd diss Y@mn Qdﬁ&/Oé MEsThe appmprlate
b gﬁé}é«l—: %ﬁ)ﬁ [%Lg&;lay the a&m#&ge@f) B "BH afetbhirile TRY
e m e re

ar macol ogl ca stressor I n
10 conjmiboef TBA. vxm fhr&&ob;ehtsmad deagtegpingd whaﬁmgm foha least

presence of onal tion abno o
S2hoR 910 EhaChED? vas iFaoanele R oBE SHRH S mgless
| ng@?&?&ﬁ@é OB CRllowRh s8RB8h wab aﬁ&%d%%*tﬂr ?d} M Hoirs at room

I ve nmeasurenents of coronary bl ood flow such as
byerhprrataces odwad cmap}wtlerHPbCaHsﬂ@fma@tm WwagTet complete at this

i, 'f' 25.The
i, A BBRRE sihy s RO EOETERRKOR e BB PerdRionfas o
15 MRHR k& MROIHMEHtsGherd Rinidiled ubddr High-iadubavAidabsrddrtlatki on
in doses which are effective to lgr ovi de coronar

aresidup talkanshack Ap eppndkimeiniof DMBs Thisoolufipe fas a%cieﬁ fga
23{@%@{ kg 1{& ¢ QUK hivech §Bod!REorbdl, bOén kMRS A cluted

nVO tracor Onafy mnistrati on
offir §thﬁ1ﬂﬂ IZLUm!Lbe BoYoSexdass?CHE ], b théh apgain afBd aRtidbeof 40

nethods conprise the use of a_conpound qof forml I
nenof MsGat, Tt GV ot drBly SORoHmiple oh gl o the
20 MpRR2 AoRktRE TNy WAsHABAIS x 98 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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detect the presence and/or assess the severity of
coronary artery disease in 55 WO 2006/ 015357

WEON6OBAO05/ 027479 hunmans wherei n nyocardi al PeT/U8m0®0R7479

10

15

imaging is performed by any one of several techniques
i ncl udi ng radi opharmaceuti cal nyocardi al perfusion

| SeRdodl: PiehAdtioh aNflesRE il aphy or singl e photon

em ssi on conputed tonography (SPECT), positron

em ssion to aph (PET), nucl gar, magneti c resog e 5
( NVR) ina%igneg%erfusion coQggggpzechocardio%r jﬁn?
digital s@@@%} tion angiogr th (DSA), or wtyafast
X-ray conpated>t onogr aphy ( ). Apnethdd Ns so .
pr ovil ded_conpr i-si ki ge|of a d_of_| fornul R RImZ
(1" as-a-Bubstit ut e Por cise in E%nj don with

i magi ng' t¥ detect the pr&&Hce and/ or ass¥EL he
severit{lof ischem c ventf&cul ar dysfunctidd in 10
humans wherein ischem c ventricul ar dysfunction IS
neasured by aRyOsk& It PIPERr S TR G hni ques
i ncl udi ng echdkeg di ogr aphy, contrast

ventri cul ography, or radionuclide.ventriqulograg?y.
The nyodar déalledioditiomatficompoarahl .bén glgelm as gddad elequy 5

di sease,, ventricul.ar. dystuncti differences i.n bl ood
F B et Shi <ap e dbenFal s, e PHBIERE R0

S e RLIlE cERMB NG EbnY REfiREBure Msk 4bdet 12 keurd. STHe soptdnot thén
al’'so provided conprising the use of a conpound of

f gemuived evpciestoayieldriohasrawhijgwalidni lhisspdidts fhen treated
conj upction Wt f i coronary bl ood
f Iagv(\?r(\i/lclel ct)%g?ny\@refllci}l éj\@@;@? 5?%11% C\%@%&H g? ory capacity
(reserve capacity) of coronary arteries in humans
wherein coronary blood flow velocity is neasured by
arehane2 obreparmebalbs seshide ehdsgd: ncl udi ng Doppl er flow
20 catheter "or digital subtraction angi ography. The
invention will be fugkher described by rggsrence to
the follow ng dejailed exanples, whigh are given for
illustration of th | i fvention, and are ho! i ntended

2

to be limtigng th r et 25 Descrg pti off oF ef fered
Enbodinenhg onel ting Qoiq%%N reodetermned with a
Thomas Hoover 1 I lary— el i ng i appar at us and

are uncorrect éd “Rucl ear magnetic P&sbhance spectra
for proton ('H NNR) were recorded‘rﬁza 300 MHz GE

spectrophotoneter. The chem cal shi bt val ues are
expressed in ppm (parts per 30 ml i@ﬁ%zrelative to
tetrai nethylsilane. For data repohti\%, s = singlet, d

= ¢
0 N N\
J\<_>\ (CR'R?)nZ

RR°N

a) 1) SOCl,, MeOH; 2) NHR®R' (neat)
b) Pd(PPHg)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

(NHR,Ry,) at OC and allowed to stir for several hours or until complete. The
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doublet, t = triplet, g = quartet, and m= nultiplet.
Mass spectra were neasured 56 WO 2006/ 015357

resol uti on mass spectronetry (HRMS) data was provi ded

by the Nebraska Center for Mass Spectronetry.

Agutverit isadn tehlotled whderdaname andih¥\ptelust RoERd Sépar at i on

I\/bdule with a Waters netry Cﬁ%éfl 1%{5@11)

c%ﬂy‘éF ARMZRHAY QI CBEPTRRtOFIgPIY P e PREIFPEC Iéﬁﬁﬁlﬂi ver e
1Um%porﬁétha§w%g Qeeb{dD B a0 antz Qol%p "ﬁﬁ?ﬁcﬁﬂl‘ it flengraarizer

containing 0.5% acetic acid detection at 214

naccoslimgtogedtbmstho 8@ twuflfé@b(ﬁnmmé@tbr . Preparative

HPLC was perfornmed on a Shimadzu Di scovery HPLC with

a Shim pack VP-ODS C18 (20 x 100 nm col umm oper at ed

room tenperature m[)ounds were eluted at

3§?R§F}ﬁ3n ]\)/ﬁePﬁatéorb?faddlt’é Z0- 80% of wat er (contai ning

0.1% TFA) to 10 nethanol over 15 minutes with UV7

det ecti on at & )pm using a SPD 1 OA VP Tunabl

det ect or. AINII?;,@aI conpounds presented hergI

determi ned €0 b)\ greater than 98% pure by HR jash

chr omat ogr apghy Mwa$ performed on Silicyle 60 gel

h) or using +etrsabl e chr e P

col umms system from RT Scientifi Bt hester NH.

Anal yti caP<thin-1ayer 15 chromatography was>done on

Merck Kiegel gel 60 F254 al uninumsheets. ¥reparative

t hi n-1 ayer chromat ography was done using 1P00 m cron

Analtech Uniplate with silica gel. Al repactions were

done under a nitrogen atnosphere in flanmetdried

gl assware unl ess otherw se stated. 20 Cenefal nethod

1: Preparationngh, al kynyl cycl ohexanol s (R7)® /1q

HH To a sq nof 10 mmol of the appro

cycl ohexano(ﬁell 50 nm. of THE: was added 6 )(ﬁe
Qf 0. et nggmey urggbroniigle in TH

sol w al | owe 058)GF| ratl 20Gn h, at whi B

time TL di cated that 25 alkﬁ,sta,%e SHar mat eri al

had been F<':<5)ﬁ'surred The reaction was quené?}ed with 5
m. of wat®4, filtered over a plug of san&3and silica,

washed V‘A)h@ru@l@ﬁ‘%w@ﬂ\lwﬁ( BB@bRS chioreX, 'DQF ‘eWEHg'l:N)’eI | ow
oi | usuaiukwcpmmaaom:ngonﬁ.m.dspwts on TLC w
Et OAc/ Hexanes whi ch were visualized with Vanl I I in.

These t WR/dpLAAHIKdSatYeT 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 chromatography and deprotection using
50 % formic acid for 6 h.
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usual ly the different isonmers forned by the

axi al /equatorial addition of the 57 WO 2006/ 015357
WEO6OBA0D5/ 027479 al kyne to the ketone. The POIpSu0&E627479

were purified via flash chromatography using 10%

Et OAc/ Hexanes to yield clear oils or white solids in

59cBfo 4 | Blepsratioreiendl, 4-peidiamled: Preparation of

propar gyl piperadi nes and pi perazines. R6 R6 X (X

NNHn HS5 X=CG N To a solution of 10.0 mgp| of the

appropri ate pigerazi ne or piperadine in

acetonitri% | e added 12.0 mmol of propargyl brom de

(80% st abiy- ,in toluene) and 58.0

anhydjous, potassi um carbenate. T tion mxture

wasHd 1 INCergd, and evaporated to dryn The residue

was t ake O up in 50 nmL of dichloronﬁﬁ%ane/mater and

t he orga%?t renoved. The aqueous wasawashed with an
addi tiond' 3 x 25 nL dichl oronmet hane. The Pgani ¢ was
then dried usiﬁgﬂanhydrous sodi um sul fate,

to yield crude product whj, ¢

and concentrat 1§
purified us{;tf%bl umm chr omat ogr aphy. 15 Gen 1ra/[q

met hod 3: Prepafation of nodified pipegyadi n¥s mﬁd§}

pi perzi ngs.| ~r (yO@ERNz CN—C XX, CH, N T&RR)nz

100 ny e appropriate Boc- prot e'ed erazi ne or
pi per adi ﬁ; O JR3275/ JR3255 respectively, s added 2-4
nmL of neat . The solution was allowed to &B8ir for
6 hours, gfter which tinme the TFA was renpved under
reduced j\
N(R"), " R*; %H ]
N(R
. oo e L
HO\N N N//x > < B\
1 (CR'R})yZ © s__On N/\N/)\
HzN/K& R *<N N o N (CR'R?),-Z
0.0
o\ OH OH
4.5 46

a) 1) TEA, CH,Cl,, pivaloy! chloride, 0 C; 2) ammonia b) Pd(PPHz)4, Cul, TEA, DMF, CH3CN, alkyne c) TEA,
DMAP, CH;CN, DMF, POCI; d) NH,OH HCI, K;CO3, EtOH, 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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20 pressure to yield a yellow oil. This oil was taken
up in 10 nL of dichloronethane to which was added

wdaoeboldsexcess of TEA and 3 equival ents of tPeT/US2005/027479

appropriate electrophile. The yell ow sol uti on was
allowed to stir at r.t. for 58 WO 2006/ 015357

PCT/ US2005/ 027479 12 hours, after which tinme the

sol vents were renoved and the product purified using
aScheme30 drepatatiprRf - 164 oxadiagPieh a 5% 30% gr adi ent  of
et hyl acetate/hexanes. 5 General nethod 4:

Prepar ati on ofN(az)?_AAs (2-al kynyl adenosi nes) . NN()R?) 2

N(R7)2 N NyN N/~ <N N\ NI NXX R2)m Z
OH OH J OH« | ame dried 25 nLround under
)\rged with 2- Io n03| egnal og (40

ni trogen wa

ng) aﬁg&?ol ved i n—2-nt of opri ate

al k{he ox 0. 1nil) Q/vas then addeld fytthwed by 4ni
of aceté&nicPrile and Rld]\@' i of TEA S<\three

sol vents"had been degas8ed with nitrogef for at |east
24 hours. To this solution was added 5 e percent
Pd(PPh3)4 and 6 nole % copper iodide. The yeld@w sh
solution was allowed to stir for 24 hours
tenperature, om®Riatil conplete by HPLC. |f ¢t e
reacti on wa yconplete at this tige, adfi o

catal yst, ULl and TEA were addedl_Affler g.he reacti 6F RmZ
N

was— ]NCOITp| et & Solvents wer ejiripno under

hi gho and the F&dibPack residue ©ak@n back up

in a snmg unt of DMF. This solution was added to a

pr epar at e silica TLC pl ate (Analtech 1000 microns,
20cm x 208f) and eluted first with 120 nL of 40%
Hex anes?) CIERCHR pivaipr dhicrifipetC: AJHT- A day$ ) BHPRAl)d Ctli 66 PYF: CAEN.
L of Fer.) BMie”y2xe% o 2BLF (usual Iy yellow in

color) in the niddle of the 2Q plate js
slow y Raghed omonﬁezﬁ addod;tayg soppapmacr @i‘%.ﬁng @ilgA at0 C.

5 f %qu/él? %ﬁr&%g g{?r sev ]fsh&ﬁsoﬁiﬁ% GhproprisBEYdaRAaL i &hled¥nd¥reHPLC

10

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 POCI; at 0 C for several hours to yield 5.4 after purification and

deprotection with 50% formic acid.
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trituration with anhydrous ethyl ether. 59 WO
2006/ 015357 PCT/ US2005/ 027479 Schene 1. Preparation

w@b006/018st er anal ogs: N(R7)2 N(R7)2 N(R7)2 N PCTMUBRODS/027479

N ONNI _NNI N 10 HOB  Oa ROOOb OY';~Q
(CRIR)mZ OHOHOHOHOHOH 1.1 1.2 1.3 a) SOC 2,
Relthd§-PB(dpRi4dBpYA of €ul,} oX&ale DMF, CH3CN, al kyne To a
cool ed solution of conpound 1.1 in alcohol is added
about 5 equi,y( ents of ice-cool ed thionyl chlonrGe.
Thi s soluthon IS allowed to stir, Sgradually { ng

to roomt prﬂﬂure for about 12 hours. The¥ vent is
then, renmoyedven vacuo to yield 1,2 as % whi e Sollid.
Thi s lsolgdlis then tre.aLéd_. accoMN ral
net'fod 0 yield conp nh- 3. Schenmd 2:5Pgeparation
of 5' aPQKBe anal ogs: N(&)2 N(R7)2 N - Nﬂﬁ\\ N ONN
~1~~~MN] HOa RRReNO'r-~ OH OH OH 421 2.2 b
N(R7)2 <NI N ONNRRN (CRRYMZ\8H OH 2.3
NR")
N(R"), c N SN
N A - </ ‘ i~
</le\tﬁ\ R® j\d?,r N/\<CR1R2) Z
8 N m
R—% NCRRAZ \O(H\ﬂ —
0N
OH OH
6.4 6.3

a) 1) DIEA, DCM, pivaloy! chloride, 0 C; 2) THF b) Pd(PPH3)4, Cul, TEA, DMF, CH3CN, alkyne c) 1) PDC, DCM, 4A
sieves, AcOH; 2) POCIj3, 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
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 POCI; and subsequent heating in 50 % formic acid
for6h
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a) 1) SOCl 2, MeOH 2) NHReRf (neat) 10 b) Pd(PPH3)4,
Cul, TEA, DMF, CH3CN, al kyne To a cool ed sol ution of
wa@eowpossd? 1. 1 in nmethanol is added about 5 eqeCTEEENS/627479
of ice-cooled thionyl chloride. This solution is
allowed to stir, gradually comng to r.t for about 12
hoSeheme ThePrggrsttimt ofi43- 113 thid@4aYed en vacuo to yield
compound 1.2, which is dissolved in the appropriate
am ne 15 (NHRaRb) at OC and allowed to stir fong,
several hours Qf &ntil conplete. The 60 WO, I
2006/ 0153574 NJS2005/ 027479 solvent is theﬁﬁrmved
N |

under yacuu ,he product purifgjed yia N
crystalli zat|ion or chromatogr apthg/lusi riadi ent of
met h&ho di chl oronet gane to afﬂd}d -2/as a white

solid. Thi.® solid is thepltregted accorfpdy to

gener al thod 4 to vyi eld (E.'orrpound 2.3. brschene 3:
Preparation of 4' triazoles: N(R7)2 // N(R7)2 N~ \ N
NI \~ NNI ONNI Oa _0 HOHNHOO

3.2 b N(R7)2 NNR?)2 NN<NN \/ I ¢ NN NN R8 HN
N N (CRIR)nZ @8 | IN 0 O(CRR)mMZ O ol salt
NH2 0- 0 3.? 3y - Mo
_ NN
s N N NJ\ o) 0 )\ —
R_(s ] o) S (CR'R?),-Z RBJ\N—NW (R 2
H H ]
OH OH O7§O
7.4 7.3

a) 1) DIEA, THF, pivaloyl chloride, 0 C; 2) DMF, r.t. 3h b) Pd(PPH3)4, Cul, TEA, DMF, CH4CN,
alkyne c) 1) Lawessons reagent, CHzCN, 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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a) HBTU, DI PEA, DMF, H2NNNH2 H20O b) Pd(PPH3) 4, Cul,
TEA, DMF, CH3CN, alkyne c) 1)EtOH, 80C ; 2) Formc

wa@\eood/0188% Hydrazi ne hydrate (1 equiv) i s addeBCT/OSH05/027479

10

stirred solution of 1.1 (1 equiv) in dry DVF, HBTU (1
equiv) and DIEA (2.5 equiv) and the solution is 10
aldcpmpe st Pre%ﬁfdhoﬁ%4a&%&olg4 hours. After extractive
wor k- up, can be isolated. 3.2 can be treated
according to general method 4 to afford 3. fi,;é)\,tll ch can

then be diss Ried in EtOH and treated it
et hyl acetl ne hydrochl oride and TEA én efl uxed

for about NIJQI yield 3.4 after chromatogmaphy and
depr d} ect.i n using 50 %formc M 15 61 WO
20061 045357 PCT/ US20057 027479 Sthe Prepar at i on

of 4'- % - oxadi azol es N(R7)2 N(R7)2<I N4 \ N //N (
iN\ NN\~ NI 0 AIN~0aHNQOO 4.2 1.1b
N(R7)2 N(R7)2 NN NN N \ ¢ OON R O\ (GRRR) iz
H N (CRIR2)m Z g, 0~~0 0?0 4.3 4.4 d "

N
</ l ~N </ I \/)N\
NTSNT ™S
P c (o] A
N NJ\ - o (CR'R}),-Z
N\\\& (CR'R)Z HoN
0.0
0-.0 PaN
AN 43
dl
N(R")2 N(R"),
/N N ~N
AL ¢
HN'N:N N CR'R?)-Z R°—N i N\ 12
e o ( Jm o N= 0 (CR'R*)-Z
—_———
0/7&0 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 ¢) TEA,
DMAP,CH3CN, DMF, POCI; d) TMSN;3, toluene e) 1) Rgl, K2CO3, 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
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 POCI;. 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
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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N(R7)2 R8_OH //N~- N1) 0 0 N(R7)2 R'-0-j'-R8 N ~~ N
HO</ NNN~\/ 1l 1 0 (CRIR)nZ e R8 O°N NON H2N N

w@a@emRz) nZ  Y02,11? CH OH 4.5 4.6 a) 1) TEAPCTZHRIONR027479

10

15

20

pi val oyl chloride, 0 C, 2) ammonia b) Pd(PPH3)4, Cul,
TEA, DMF, CH3CN, al kyne c) TEA, DVAP, CH3CN, DMF,

P@eEErajonNH2 OitteHButy K2ieRehy1-Eil Siglox8thehy®)-c 2

50% formc a?iﬁd, 60yC Pi vgl oyelgylcrﬁ%g}i e i%ﬂoa{%g}élg:nt@cghaa{ml
cd ?’)ed solution of 1.1 in DCM and TEA and allowed to
stir for several hours. Ammonia gas is the bubbl ed
through the 5 solution to affor]d 4.2 after isolation
and purification. 4.2 canlb@@ir@t ed according to
general nmethod 4 to afford 4. 3™hich is then taken up
i n anhydrous acetonitrige™nd TEA and DVAP are added.
To the ice-cooled solutiion js cautiously added POC13.
After stirring for about 30 mnutes, DMF is added to
the solution and the m xt ke heated to 95C for about
24 h. Purification affords ¥ 4.4, to which is added

t assi d. hydr.oxyl ani ne hydrochl ori d
D tor di Csb 0 FOALEH certeringr sy LI 8 BimalndaviF o)
f afasab@ed TEBBMEIQ3 )66%‘, 93 6 minolfhd BimiBold @? X%] 336 mmo).

Treatment of 4.5 with the appropriate ca
adihd reastign miasl ellpméd toastif airXfs°CAfob 1 6liduesafieefvhick tRndsaturated

N AT RN SO
oxad aheleBfer MyBk)werk pBKIE{Y rfd extfiNed /aééiﬁ WY BT (é ] nHSI
The ether layer became clear. The ether layer was then concentrated in vacuo
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.
'H NMR (CDCl5) & 3.46 (d,7=6.2Hz, 2 H),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 (CDCl3) 5 69.2, 69.1,41.2,41.1, 29.5, 26.5, 18.9, -4.8;.
APCI m/z (rel intensity) 259 (MH", 100).

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

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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ONaOO30 R~ Jo ~~~ 11 HO-~0 HH HHHO021"0
RaNNNH2 O H5.2 1.1 b NR7)2 NR7)2 ¢ ~iN9% /N LN

W@2060185TCRIRR)mZ \ RB NN NNR 8 NN- | (BRUBS/@D27479
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HHO O 0 OHOH 5.3 5.4 a) 1) DEA THF pival oyl
chloride, 0 C 2) THF, 3 days b) Pd(PPH3)4, Cul, TEA,

DivEactibiridebconcdhtintBeintacdd toRELd aREEe vhi®)soRYerh YhiSs&lid was

acid, 60 C Pivaloyl chloride is added to a solution of
1 addedrethgakS @ md-) Bhethesplid was filtgredfand sulsseiwantlygvashbed with

. riate hydrazide is added, and
© EEHiBha L B2 & 36 £ BAPTRBL R S UAERSSTed SoBETREGRT,
5 vacuoltbiyself b @IHIE£ il GACheastpueifiee By fRSKE Sirnaw gfd%ll\}g,ecﬁﬁa[ al
nmet hod 4%th afford 5.3 which is dissaolved in and
t Bt &8l SiRLphitng veth b4 ctheg/petsdl g gfhen iLivisldi&d (¢i5es, §3 %)

gl aR LRl GO BRI 1 SRS\ EE A B0

Seie)ye,s86:(d e parkd, 2en, 187 @, I & 632,xHY, 0.4 (s, 3 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 (CDCl3) § 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

(

=

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 Thour. 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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N(R7)2 N(R7)2N~\ NN 1
O HOs N OORIr OHH G ° .1 6.

O N N R3- N N R8- N n (BR/BI00SF/027479
NH OO (CRIR)mZ OHO-"0O0 OHOH 6.4 6.3 a) 1)
DI EA, DCM pival oyl chloride, 0 C 2) THE b)

PhioRRH3THe blﬁtwln/bla'cﬁﬁceaoﬁwﬁ mlﬁtB@Nas g&dﬁrb’(ﬂﬁoﬁ)y Mer R@@BOO g)
eves, AcCOH PCCI 3, | uene, "Reflux; 3)

ggM@éFg‘i@?ﬁ@ with gthe(d ol (M %AD di&neddﬁﬂbanhar@rqus segtiieta guifge.and
S QbenfteRlin Yacho!th Zﬁﬁ\]@ SQH)V&DE%ATH% ol wag: s &uently dissolved

stirring for sever € appropri
1,12 THFdR 68 yiL) cemil nhangsd adaibrﬂ)WIﬁslmmbrtdpen midﬁhum ef aBApwed

| d 6. Thi duct n
bR 02 a8 St B alsfomvavinged do 165 o Fokasrs
6.28ndetN itmbMefel Affer diigHe! f‘h%‘iiedcﬂon Aantd GaE Shter I4200

with PDC, 4A nol ecul ar si éves, to convert
aeloramd eﬁiﬁawt%Wktbteﬁwe (3 ThOQ mh)t @hﬂﬁﬂhﬁﬁt)ﬁrans wdne nomblned

ol Eilubea i el TR e kG PSR b i oty
1@nfacilia g@ncdmnaoaﬁﬁ@l@ﬁm 1P@Térkg$&@1éﬁﬁl%ﬂe4¥§yle1d 86 (3.91 g,

93%) as a yellow oil. 'HNMR (CDCl3) 83.45(d, T=6.2,2 H), 2.10(d, T = 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 (CDCl3) 8 83.8, 69.5, 69.0, 40.8, 37.7, 32.3,29.7, 26.5.

l \~ NN1ONN1 OaRa
1 2

\b N(R7) 2

Preparation 4: (4-prop-2-ynylcyclohexyl)methyl acetate (87).
7

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
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 (CDCls)
83.87 (d, 1 = 6.2 Hz, 2 H), 2.06 (d, J = 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 (CDCl3) § 171.7, 83.7, 69.9, 69.6, 37.4, 37.3, 32.1,
29.7,26.5, 21.4; APCl m/z (rel intensity) 195 (M", 30), 153 (M*, 70), 135 (M*,
100).
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Schene 7: Preparation of 4'-1,3,4 thiadiazole N(R7)2
N(R)2 NN//NN N OONNI111 Oa Il HOB R8I kN-NO O
WODRBINSNH2 HH O7~-O H7'2 1.1 b N(R )2 NRW/RSHOM27479
N<N N ONNRS'NNN12s~00 (CRR)mzZ SO

10
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20

(RR)MZRNNHHOOH O 7.47.3 a) 1) DEA
THIEGpapatical 0 yipropi2eyriytleycléheRanedhrblobflic 4cid (883 b)

Pd(PPH3) 4, Cal, TEA, DMF, CH3CN, alkyne cj 1)

Lawessons reagent, CH3CNO 500K, 18h; 2) 50%formc
acid, 60 C Pivaloyl chlori§e is added to a sol ution of
1.1 in THE and DIEA at 0 &~ After stirring for
several hours the appropr@ hydrazi de i s added and
the 5 mxture is all owed stir for several

additional hours to yield % 2. This product can be
treated according to genera@hod 4 to afford 7.3
which is dissolved in acetonitrigle and treate_d W th
Lawessons reagent at 50 C for about 1 day to yield
7.4 af t ek splutiof bPairoraiuneRbxiRIG00 85! 50MMbh M P8 MoH,S0,
f ic acid for 6 hours. 65 WO 2006/ 015357

P%Erg] 082008 Mol 7 coplpdive Y amt adserd 40 2 splutién of 86 (280 mg,

41 T@%@ﬁq}l Gcetone (15mL). 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 (2x30mL). The
basic extracts were pooled, acidified w/ 10% HCL, 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 (CDCL) § 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
(CDCL;) 3 182.5, 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

/‘"O

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(R7)2 N(R7)2 N\ N //NI N<i : NONNI ONI O
aHRNO HOo & _~04.2 1.1 b N(R7)2 NR7)2 N' N

WO 20060357 N \N N1 N\ ¢ ON (CRIR2)mZ N~~ PCT/US2005/027479
~(CRR)mZ 2N jo O-O Ox0 4.4 4.3 d/I N(R7)2 N(R7)2
NN<~NI\ N~ HNWNN)\ (CRIRZ)mZ R8-NON N N N\
GRqRots util the eol ©aidedhyellyw, Toerireetidn Hagalfowed)to )ir FEAn

%gﬁp@) ié/@J at.#é%ln [ﬁlﬁgeeh% Cﬁﬁ Zl)aﬁt am’mniﬁo a?&tlc acid was

RIAEY &ogeiNe BYFthe R&IGHiGh Bocali¥bBorleh | TieNeadion WasRal
K2CQO3, DI\/F 2) 50% formc acid, 60 C Pival oyl chl orlde

i coneeniratedin vauede P gl Sehvch Wespuwified by flagh Bloprsisraphs on

5 k] QMR ek 30150 B IR0 RO P8
iglo! '8l WiR gmm@m B 50 Q@BH)JQ 251.—2 13S(n§ hem), bagen . Q@(mns H)
anh drous acetonitrile and DMAP are gdded

T 680 &mel &, lé%rdﬁl&mn?»sH)sédthQ}QB {madbed PONMB.

%b“dh)%t 1767, 89,37 65.5 31144330 381,154 6520 MG 3. ApCTm/z (rel

intensity) 181 (MH", 100).

10
Preparation 7: Trans[4-(1-Propargyl)cyclohexylmethyl] methyl carbonate (90).

O
O

A
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¢HyCH,CCH), 3.78 (s, 3H, -OCHz), 3.96 (d, -CsH10CH,0-).

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

o\ﬂ/o\/k

O
\

H

20 Yield: 433 mg, 83%. "H NMR (CDCls) 5 0.95 (d, 4H,
-OCH,CH(CHj3),), 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(CH3),), 1.96 (t, 1H, acetylene), 2.10
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15

added to the solution and the m xture heated to 95C
for about 24 h. Purification affords 4.4, to which is

wa@odwed1136t uene, azi dotri net hyl silane, and di bupgl/UB1005/027479

oxi de 10 and the m xture is heated to 60C for about 15
hours to afford 8.5. Treatnent of 8.5 with the
daq o -CaH gCALEREH), 301, d®5apd aHasRCHICKETHOnat e
affords 8.6 after reflux and deprotection with 50 %
Fosliot a@rh for 6 h. 66 WD 2006/ 015357
PCT/ US2005/ 027479 Preparation 1:
[4-(tert-Butyl-dinmethyl-silanyl OXynet hyl ) -cycl ohexyl ]
Preavetivnl9: TEBBJ4-(1DipSargyDoRBiex Tmehyl Dgenayl-dorbosite (92).
containing 79 (4.0 g, 27.8 nmmol) in DV (40 nL) 5 was
added TBDMSCI (3.56 g, 23.6 mmo and i m dazole (3.79
g, 55.6 mmol ). The reactdonMOV\ed to stir at 25
C for 16hoursafter whi p-saturated aqueous LiBr
(50 rnL) was added and.the reaction extracted with
ether (2 x 50 nL). The lether l[ayers were pool ed and
extracted again wwth¥iBr (2 x 35 nL). The ether
| ayer became clear. Thg ether |ayer was then
concentrated in vacuo sand the product purified by
fl ash chromat ogr aphy, on gilica gel colum, eluting
wth 1:2 ether/petroleumether to yield 83 (3.80 g,
2% as ¢ ) 4 d J
A '_EQIJ’%EI?%%@%% ((}jﬂNMﬁidﬂB&&Zé?@@i?i 0881310 16456
(In35-4.6P) 1.72-168 (4 mam, 11 O, cydode&kyDit .96 (KL H, ace@aene),oz B@(dd

‘%bc@;w@ﬂ%@é% o & Langclip 156, B - 357,40

APCI mz (rel intensity) 259 (MH, 100).
éréparatlon 2: Tol uene-4-sulfonic acid
4-(tert-butyl-diinethyl-

si | anyl oxynet hyl ) - cycl ohexyl net hyl ester (84). 0, Si O
@rEpardtion 10: 44Tolbena4S0Fomtletymastkylp-pipesidinelgeaBBxyBe 4cid,

13.2 mol) | 13 (30 nL) was added tosyl chloride
@§¢%@36?“T7b§3 ol) and pyridine (3.2 nmL, 39.6 nmmol).

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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The reaction was allowed to stir at 25 C for

14hoursafter which tine the 67 WD 2006/ 015357
wWEAGMWEBED5/ 027479 reacti on was concentr at ed POT/USHODH027479

to yield a wet white solid. To this solid was added

ether (50 nL) and the solid was filtered and

S Pﬁﬁ)@fhﬁ@ﬁq h y(RyasBegnyi-(R)-3-aettil-e yicHex@id €TR 14 74),50
é%) The et her Ia‘%hers wer e poaled, concentrated in

abEthynyl-dd-m Yé'ﬁlr’d@liqu%&lfﬁ?’%? Jpurified by flash

chr omat ogr aphy, on a 5 silica gel colum, eluting wth

1: 4 ether/petrol eum et yi 4 (4.5 g, 83 %
as a white solid.."HN CDC1RB) 7.78 (d, J =7.7, 2
H),7.33(d,J:77Hz/2H) 81(d J:6.2Hz,
2H), 3.37 (d, J 6. 2, H)-L 20% Xl 1.95-1.72
Em 44r|)H)'01é325((m H)'p : isocle_vRO' °
m S J ;

(i b iz, s 3 Yooy 9404 Sopife, M 13CNE

??er [ ﬁﬁreo st %31]?%/@9 ﬁ’fﬁ‘gf(ﬂ)dﬁi%ar athP]ﬁ nﬁ:éoh%@ﬂon@"&

5 (40mMiopf ”EHYrst-ad&@i HhekyRg. 7|1mhbllanﬁ{) 5(M@thynylthhgnefutd A
3-neck 250 ni-flask equipped with a gas inlet tube and

dbyomléé in EHEo dde selBtionaas éléfaveé‘dOtSBr atzd "€ BrdVaRwsged
ety 1 I i Slyring Shagee'f B Balhetd 4
a readeiop whab qﬁerﬁ:hédﬂvltbﬁ miTbewatex tfillceedmer ablugvtﬁ‘damcbarslt ir
for_ ihour. | ene, . passed. thr othgg g Earc )
dls wagwatsbsfém Oggeey v8PerRied Zmts got e vg ?WPHe
I
10 B%Hﬁqg‘%t . n@%&(‘(& £ f% @Sﬁiglgm%?g%zgm%na O 356h S ﬂﬁzqsg)

t he I"'ene was st opped
t ﬂé%aE‘élAzd/Hamele vehicl woee \amihz:@hdﬂh Yanilkie mihe dompolurtdireas

flas utfitte h a,ther
aduateDi b SErafoir b PR DRI e AT Ra P bk SF) o
?}&lg@mjmtyheanmmggfm reached a tenperature of 30 C

e solution was stirred at this tenperature for 2

hours until the solutlon st opped bubbling. The

15 é’x a§10 ; ?’?’ 1@&16&%%-&%9&?9%&% n{e.:li#l %?[elg

t gIpEMay.uUre was mal ntained at 5 C. The m xture was
allowed to stir at 5 Cfor 0.5 hours. Then the

solution was gradually nmed to roomtenperature and
stirred for an additiongl 1
{ilu/o\
O
N

H

JR3249

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

methylpipecolinate hydrochloride according to general method 2.

20
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68 WD 2006/ 015357 PCT/ US2005/ 027479 hours. The
brown/ bl ack reaction m xture was poured slowly over

WO e®608387 g) and extracted with ether (4 x 100P@L/Y$2005/027479

10

15

dried with anhydrous sodium sulfate, and concentrated
in vacuo to yield a yellow oil. The oil was
Prdpaeatioaritt V-Pdosaohyiepiperidinerficattpagliodid ety kHfiged to
br owni sh col or upon addition of TBAF 5 hydrate
Zﬁﬁéﬁgyg, 35.5mmol ). The solution was allowed to stir
for 24 hours 2under N2 at phere. After stirring,
the reaction was quenche th water (200 nl) and
extracted with ether (3 x 100 nmL.). The ether extracts
were conbi ned and concefitrated in vacuo. The crude
product was purified by rgmat ogr aphy, on a silica
gel colum, eluting with N1 et her/petroleumether to
yield 86 (3.91 g, 10 93% &8s a yellow oil. 1H NWMR
(CDC13) 6 3.45 (d, J =6.2, QX H, 2.10 (d, J =6.2, 2
H, 1.9 (s, 1 H, 1.94 -1.69 (g 4 H), 1.52 -1.34 (m
2 H, 1.16 - 0.83 (m 4 H); 13C NWR (CDC13) 8 83.8,
69.5, 69.0, 40.8, 37.7, 3%F§2m§9.7, 26.5. Preparation
4: (4-prop-2-ynyl cycl ohexyl et hyl acetate (87). toy

00 15 HT tjon of. 96 6. -
6 L OVES s BaRates Gs St EY g BBl 5 RmEfi "
Ojl-o?ﬁnmdi&&r&%gimha wasRide€ TEAJIE éqS6.6hmol,rSelami),on was
allowed to stir overnight at_ rogom tenperature.

Aft er
Bopagylshromisted(d Vieag rmental.dl-5 1), pf ropBHEMBEure HE 36 his.
reactiQn m xture . . .
D SIS Pty Bl W80 bt stuon
yi1e hdionehsexuatted wihididhlosemefhane 2x25dmbydiiddawith Na2S04,

hr omat hy, ilica gel ., elyti th 1
cotkdhy BV U ERh Y ProBU oo O (KR OBy Herage)
g(paé 'si!(agls ]f?n%té%}\%ﬂh ,%ta?t?r%ﬁ?tseﬁagr% O%S?Qéréﬁyeﬂ)l)wgvgt
(‘Vunillink) Thelpr8@uct dpiRarefipure2afidy exttag®n- 1. 74 (m 2 H),

1.63 -1.36 (m 2 H), 1.12 25 0.90 (m 4 H); 13C NMR
(CDC13) 8 171.7, 83.7, 69.9, 69.6, 37.4, 37.3, 32.1,

29.7, 26.5, 21.4; APClI mz. (rel intensit 95
Siepaton Lw P2 mawinaine bewpords A Shdersi sy
PCT/ US2005/ 027479 o

AN

JR3271

H

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

ethyl isonipecotate according to general method 2.
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Preparation 5: 4-prop-2-ynyl-cycl ohexanecarboxylic
acid (88). OOH O H A solution of chromumtrioxide
W@ 8@6/0n3576.0 mmol ) in 1.5 MH2SO4 (2.6 nL, 1BOT/DRING/027479
was cooled to 5 C and added to a solution of 86 (280
nB 4 mol) in acetone (15 nL The m xture was
a rem@éwl@ 5 «m?mm%wﬁmwer@@n?yércafwgh%md tart-bikestes
sg ?gfrnlght | sopropanol (4 nmL) was added to the
een ack solution, which turned |ight blue after
I'hr. After adding water g15 4 ;%& t he sol ution was
extracted with CHCL3 (6 X The organic | ayers
wer e pool ed and concentrated iln vacuo to yield a white
solid. The solid was 10 {i ssplved in ether (50 nL) and
extracted with 1 M NaCH N 30 nL). The basic
extracts were pooled, acidyfied w 10% HCI, and
re-extracted with ether (3 30mL). The ether layers
were conbined, dried with sod® sul fate and
concentrated in vacuo to éﬁ&#? a white solid. The
product was recrystallize ®m acet one/ wat er to

V5t ik eheiord 1Y oS0 e bR RageaRE T
5 ( %rngﬂ/‘llﬁte iR 60 A1 2adBnltile V\_%s a@%e]c_l 512rr(]91¥% (H;Q 49%_13(():1'}1 I{%ﬁi}

( b:tm]@)a a@d 532 gﬁ%@ﬁ&)l) giydroug ootassnw carbopgte3Addiogal
Plpgo&)g{:gcy gr'oanlge ll(\i"?llh’y‘y SHqR0F aﬁcyr st1ilr§r§g 1{3%6 h&&g)at rooth

4 1k Ratdrey Mhe edidiheasanapatied xy Uness( SLHichloﬁindﬁnahk 50 L,
To a solution of 88 (240 ng, 1.45mmol) in 7:
enes@m{u,l‘@erﬁ@ﬁdedm@earsmnmuﬁ yﬁ%ﬁfé{%ﬁﬁéwfzcﬂz%

0 3 GIRHSBAR s By e .

c @he wilrveasalisselded dldwlloroﬁtmhane aad ponfyweigh alRITo‘fmchti:t‘m system
stir for ddi ti on 0, 25

R e e R R R P G LA R
aqgﬁgatgl&gpy&aﬁl@zeg%bﬁ stah@ngol uti on becane col orl ess.

The reacti'on was concentrated in vacuo to an oil which
was purified by flash chromatography on

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 CH3CN was added 1.57g (1.32 mL 20.1mmol) of 2-chloroacetonitrile and
20  15.6g (95mmol) K,COse1%:H,0. The suspension was stirred at room
temperature for 16 hours. The reaction was analyzed using TLC (35% Ethyl
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5 silica gel using ether:petroleumether (1:9) to
yield 89 (210 ng, 80% as a clear oil. 1H NMR (CDC13)

wW@2®6005365, 3H), 2.25 - 2.13 (m 1 H), 2.08 -1POHUSIN5/R7479

H), 195 1.90 (m 2 H), 1.49 131(m3H),110-
0.9 H); 13C NVR (CDC13) 8 176.7, 83.3, 69.8,
&C@@ate/ﬂsxwes Jgoduct 3. 038 o s.m. T (D). OZAPC’Ehe nnazlys(lsr aidicated

LSS S U TR BB SR

cdiybessatlle (&jue wayRtradted DithCHICLYHeD Mricd4hitniigS®L %nd
1H NI\/R% 13) 8 0.98-1.07, 1.40-1.52, 1.57-1.70,
1o0psenfraged. (4 % in. 1 OH, cyclohexyl), 1.96 (t, 1H,
acetylene), 2.10 (dd, 15 2H, -C6HLOCH2CCH), 3.78 (s,
5 3H, -0OCH3), 3.96 (d, -CBHLOCH2O-). Preparation 8:

T I Y, tyl
LBl i CORRRAL RO PIRR BN GRAS Ty 5306
"H NVR (CDC13) 8 0.95 (d, 4H, -OCH2CH(CH3)?2),
0.98-1.09, 1.40-1.51, 1.%/7-1.70, 1.78-1.93 (4 x in,
10H, cyclohexyl), 1.94-2 (m IH -OCH2CH(CH3) 2),
1.96 (t, 1H, acetylene), 2[10 71 WD 2006/ 015357

PCT/ US2005/ 027479 (dd, N- C6HLOCH2CCH) , 3.91, 3.95
(2 x d, 4H, -OCH2CH(CH3) R, -|C6HLOCH20- ). Preparation
9: Trans[4-(1-Propargyl)cC ohexyl nmet hyl ] benzyl

carbonate (92). 0y0 O5 Yield: 340 ng, 69% 1H
NVR (CDC13) 8 0.97-1.08, 1.2%8¢1.49, 1.55-1.69,

1.77-1.93 (4 x m 10H, cyclohexml), 1.96 (t, 1H,

acetylene), 2.10 (dd, JRA019

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

1-cyclohexylpiperazine according to general method 2

10
Preparation 18: 1-Prop-2-ynyl-piperazine (JR4029).

TFA

E )
“

JR4029

H

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

15 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

20  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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wd2qosolsene- 4- sul f onyl oxynet hyl ) - pi peri di ne- 1- Ber/bs209$/027479

10

15

2H, -C6H10CH2CCH), 3.98 (d, -C6HLOCH2O-), 5.15 (s, 2H,
-OCH2Ph), 7.33-7.40 (m 5H, Ar). 10 Preparation 10:

c acid tert-butyl ester (JR3215). 0*11 NO OS 0 O
JR3215 A solution of N-Boc-4-piperidinenethanol, 5.0
g Withow fumthelr puiificativ fatthe preparatipn SOcothpounds IR aIe4h33,

To | fonyl chloride, 5.75 g (30.2 nmol), in 5.6
nﬁhgﬁﬁggﬁﬁdine (69.6 Mol ) was added. The sol ution was

stirred under nitrogen allowed to stir for 24 hours.
St andard workup and chronmat ographic purification

DI th b8 _GRAT inedi- id

Dooe ety A b20aEPas s L Bl fythoi el ester

( FJR40HDhynyl - (R) - 3- net hyl - cycl ohexanol (JR3217A),
(S)- | -Ethynyl-(R)-3 -nethyl-cycl ohexanol (JR3217B).
HO O HH JR3217A JR3217®J00q solution of 1.0 g (8.9
mmol ) (R)-(+)-3-nethyl-cycllohexanone in 5 50 nL of

THE was added 54 nlL (26.7 ) of 0.5 M

et hynyl magnesi um brom d¢ i n|JTHF. The sol uti on was
allowed to stir at 20 C fON"20 hours. Analysis by TLC
i ndi cated that the startind material had been

consuned. The reaction was nched with 5 nL of
water, filtered over a plug of nd and silica,

washed with Et OAc, and evq&&bgged to yield 1.15 g of a
yellow oil 10 containing two spots (r.f.'s 0.33

(mnor, JR3217A) and 0.25 (major, JR3217B), 20%
Et OAc/ Hexanes) which were visualized with Vanillin.

The conpbamiitlenaspopod iwhs prbpeied sfartishwith B ®5raigq@s1aphpl) of
. . Aty .
U000 B AL AN ES: (222 oMot L nerad meiod 4. 9

Preparation 20: 4-Prop-2-ynyl-piperazine-1-carboxylic acid isobutyl ester
(JR4035).

OTO\/<
(J

N

\
H

JR4035

The title compound was prepared starting with 385 mg (3.1 mmol) of
JR4029 and using isobutylchloroformate according to general method 3.



w@3106/015367R3249). QN O~ -Ir OH J R3249 TheCT/U81085/027479

10

15

15 Preparation 12:
1- Prop-2-ynyl - pi peri di ne-2-carboxylic acid nethyl

conpound was prepared starting with 4.0y (22.3 mmol)

of  met hyl pi pecol i nate hydrochl oride according to

geRTéH’@ﬂltlfmteh SB-Rim&Dyl7 B (AAG 0P Gt I-4Rmidin-1-y1)-butan-1-one
&Eﬁ‘05/027479 Preparation 13:

-ynyl - pi peri di ne-4-carboxylic acid mnethyl
ester (JR3245) OQ0l-1 N JR3245 To a solution of
nmet hyl 1 soni pecotate 3.5g : l, 3.30 m.) in 5
100 nL di chl or omet hane was agded| TEA (1.5 eq, 36.6
mmol, 5.1 L), propargyl yde (3.Ceq, 73.2 mol,
6.5 m), at room tenperatur r 36 hrs. The reaction
was quenched with 35 nL waterf to yield to provide a
clear solution. The soluti was extracted with
di chl or onet hane 2x25 ni, g@g. 1th Na2SO4, and the
sol vent evaporated to p@ovi g$@6||0m10i|. r.f. (40%
Et OAc/ Hexanes) 10 0.26 stains faint white with
Vanillin, starting material r.f. 0.05 stains yellow

with Va]’lid thitldcondgdRn@ e %Fe‘pal%ﬁ REAE R Rl F7 - Bty Bster

extraction, Preparation :

1B B57 pandwgsingierychutipersylahloridbaseptding tacgederst fupthod St er
(JR327 1). O O"" NH J R3271 15 The title conpound
was prepared starting with 2.0y (12.7 nmol) of

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

0

O

/
H

JR4043

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.
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et hyl isonipecotate according to general nethod 2. 74
WO 2006/ 015357 PCT/ US2005/ 027479 Preparation 15:

wd 200605327 ynyl - pi per azi ne- 1-carboxylic acid t ePCFD8109$/027479
ester (JR3275). O/O0'I< (N NH JR3275 To a
solution of 10.0 g (54.8 mnol) of
(Re)nt-Emynle-nembxpglr el abex ot AIRGARHARID)-1 Ftiamyld
acetonl nm. (60.4 nmol ) propargyl
%P%ﬁ??f §ﬂ§*m§ﬁgﬂ%§§gBﬁnnl) anhydr ous pot assi um
carbonate. Additional propargyl bromde, 1.5nL, was
added after stirrinp or 36 u at room
tenperature. The r due was v rated to dryness.
Di chl or onet hane, R and 50 nL, were added.
The reaction n1xtUPé R exﬂ#%ct with CH2C12, 10 4 x
40 nlL, dried over magnespyum sul f at and evaporate to
provide a brown oil. The oil was dissolved in
di chl or omet hane andRPARSAfy WiJRR2ZPBRT Scientific system
usi ng hexane/ ethyl acetate gradient to yield 5.5 g
(46% of yellowoil, which wultimately crystallized

g ol ot eSS TS SRR ot o

(JR3287) a'g'." (N) N JR3287 To a solution of 3g
(19.0 mmol ) of ethyl N-plﬁ)) ecarboxylate in 25 inL
of CH3CN was added 1.578€r: 20. 1 minol) of

2-chl oroacetonitrile and 20 .69 (95mml)
K2C031' / 2H2O. The su sion was stirred at room
tenperature for 16 h . The reaction was anal yzed
usi ng TLC (35% Et hyl WO 200KQ36¥%5357
PCT/ US2005/ 027479
x
H

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

-lll\

A
H
JR3083
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acet at e/ Hexanes, product r.f. 0.38 vs. SSM r.f of
0.02). The analysis indicated the reaction was

wa@eovploelssr The gol den yel l ow sol uti on was evapPCBRUSZNOS/GR7479
dryness. The residue was extracted with CH2Cl12/ H20

Wi A, a co ated. 5 Preparation 17:
1@% %13’8%%%90 stg“aﬁo’%@ﬁgﬁéerazine (JRA019). Q

N H JR4019 The tjtle corrpound was prepared
startlng with 3g (17. ety of
1- cycl ohexyl pi perazi ne ccording to general nethod 2
10 Preparation 18: 1-Prop-2-ynyl-piperazine (JR4029).
HTFA N Salt CNH 4029 To a flane-dried 25 niL
round bottom flask undgf nitrogen was added 2.1 g of
4- Prop-2-ynyl - pi perazi neg| -carboxylic acid tert-butyl
ester. To this 15 solid wa added 5 nL of 98% TFA in 1
nmL portions. The sol ution tufined wine red, bubbl ed
and snoked. The additi df&l1portions of TFA were added
when this activity subsided. After the third portion
of TFA had been added only m nimal bubbling occurred.

WA stir under nitrogen at
11:%1%&{ %‘p@%g e?fogquz)gdltlonal hour and
evapor at ed under reduced pres%e to 20 yield the
product as a thick reigl1 syr ¥ suned quantitative
yield of 1.16 g. The st'due was suspended in 20 niL
di chl or onet hane and [ @ ately 76 WO
2006/ 015357 PCT/ US2 4

5 JR3127

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

@

H
JR3129

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

H
JR3143

1-Ethynyl-3-methyl-cyclohexanol.
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wi t hout further purification for the preparation of
conpounds JR403 1, JR4033, and JR4035. Preparation 19:
wd 200605327 ynyl - pi perazi ne-1 -carboxylic acid neptmisS2005/027479
ester 5 (JR4031). OYOl-~ (N~ NH J R4031 The title
conmpound was prepared starting with 385 ng (3.1 mmol)
of JR4029 and usi ng net hykchlCbisof ormate according to
general nmethod 3. 10 Prepardtion 20:
4- Prop- 2-ynyl - pi perazi ne~{_carboxylic acid i sobutyl
ester (JR4035). Oy Olys” NH J R4035 15 The
title conpound was prepared arting with 385 ng (3.1
mml ) of JR4029 and using isobutyl chl orof or mate
according to general netpagis¥g 77 WO 2006/ 015357
PCT/ US2005/ 027479 Preparation 21: 3, 3-Di net hyl - |
-(4-prop-2-ynyl -piperidin- | -yl)-butan- | -one
(JRA041). N HJ R4041 5 The title compound was
prepandd, &6 arteiragetiyt ¢ycladsrannl(JR3188rer  (IR3257) and
usi ng tent-butylacetyl chloride according to general
met hod 3. Preparation 22:
1- (4- Prop- 2-ynyl - pi per azjh- IYV1 ) - et hanone (JR4043).
O/ N g
HO %
H
JR3151

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

S

H
JR3153

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

CHj3
HO \\
H
JR3167B
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N H JR4043 10 The title conpound was prepared

starting with 385 ng (3.1 nmmmol) of JR4029 and usi ng
waec@bpls3shl ori de according to general nethod 3PCTN82005/027479

foll ow ng internedi ate conmpounds are prepared using

the general nethod 1 described herein and the

apiptectpbiitgl--cdtyayl-tngoisRim (R3391)15 78 WO 2006/ 015357

PCT/ US2005/ 027479

(R -1-Et hynyl -3-tert-butyl - gycl ohexanol (JR3255A),

(S)-1-Ethynyl - 3-tent-but cl ohexanol (JR3255B)

HOB HO ~~~r H H JR3225A(JR3225B 5

Tol uene-4-sul fonic acid 44prop- 2-ynyl - cycl ohexyl net hyl

ester (JR3077). O O J

1- Et hyl - 4- prop- 2-ynyl - cygh

R3083 10 79 WD 2006/ 015357 P S2005/ 027479

1- (4-Prop-2-ynyl -cycl ohexyulg,&- ﬁ{ hanone (JR3115).

O---CH3 H JR3115 1,1-Dicy 8 exyl - prop-2-yn-1 - ol

(JR3127). H

ane (JR3083). H J

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

o

HO” S ]
5 JR3193

4-Hydroxymethyl-piperidine-1-carboxylic acid tert-butyl ester (JR3 199).

OTO\ ‘<

HO
JR3199

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

o,

M
()
AN

H
JR3211
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15><~6 5 J R3127 1-Cycl ohexyl -prop-2-yn- | -ol
(JR3129). 0 HO J R3129 10 4-Ethyl- |
WO edoapmiss7 cycl ohexanol (JR3143). HO H J R314BCT/US2005/027479
1- Et hynyl -3 -net hyl - cycl ohexanol . 80 WD 2006/ 015357
PCT/ US2005/ 027479 JCH3 Ho' \\\ H JR3147B
14-Rrépy2yny3piBeridite-i anrtamglihiydid cycbwuileostan TRI2FRR151) .
HO H J R3151 5 1-Ethynyl-4-phenyl -cycl ohexanol
(JR3153). HO H J R31530 0O
1- Et hynyl - 2- net hyl - cycl ohe anq<(JR3167B) CH3 HOH
10 JR3167B 81 N

AN
H

JR3257

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

o

N

o)

X
H
5 JR3267B

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

I
NN

X
)
“

JR3277

H
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WD 2006/ 015357 PCT/ US2005/ 027479 4-tert-Butyl - |
-et hynyl -cycl ohexanol (JR3191). HOH J R3191

wQ 2@@bloyasyt - 3, 3- di net hyl - cycl ohexanol (JR3193) . PCTHOS2005/627479
JR3193 4- Hydr oxynet hyl - pi peri di ne-1-carboxylic acid
tert-butyl ester (JR3199). OyO',,< N Y HO JR3199
110-Bropropa?-pypeyidimp {ybr ethamee (JREOBBLxyl i ¢ aci d et hyl
ester (JR3211). OYO cNJ H JR3211 82 WD 2006/ 015357

PCT/ US2005/ 027479 o
4- Prop- 2-ynyl - pi peri di ne- | -air/boxyl ic acid tert-butyl
ester (JR3257). yO < NH 57
4- Prop- 2-ynyl - pi peri di ne- 1-{carpoxylic acid ethyl ester
(JR3267B). O /Q,,~ NH R3267B

Z5

H
JR4037

2,2-Dimethyl-1-(4-prop-2-ynyl-piperidin-1-yl)-propan-1-one (JR4039).
o YI<
N
=
5 H™ Jr4039

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.

10 OH OH

MS: m/z 499.3 (M+H)".
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2-(4-Prop-2-ynyl - pi perazin-1-yl)-pyrimdine (JR3277).
n, NYN(N NH JR3277 83 WO 2006/ 015357
WEANEIS0D5/ 027479 1- (4- Prop- 2-ynyl - pi peri di nPCT/US2005/027479
-yl )-ethanone (JR4037). O~/ N H JR4037
2,2-Dinethyl- | -(4-prop-2-ynyl-piperidin- |
Exdn)ple 2odafB-[4- Antme 9 Hetd 88 ppylc@bamkyl3,44dihsidréxy R4A039

Ex le 1: 4- . s .

SR 2o SHeppeines Uy A B periing rghasl 2cid
Itrlgﬁlg,pgh\{g(o-fur an-2-yl)-9H purin-2-yl]-prop-2-ynyl }-cyc
| ohéxanecarboxylic acid nethyl ester. NH2 /~-N N Q K
ONNO >'"N10 HOHOH M nmlz 499.3 (MtH)+. 84 WO

2006/ 015357 PCT/ US2005/ o%;{?g o
N SN
¢ o
o) X
med?l
H  OH o
5 MS: m/z 500.4 (M+H)+.

Example 3: 5-[6-Amino-2-(1-hydroxy-3-methyl-cyclohexylethynyl)-purin-9-
y1]-3,4-dihydroxy-tetrahydro-furan-2-carboxylic acid cyclopropylamide.

e

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

Example 4: 5-(6-Amino-2-iodo-purin-9-y1)-3,4-dihydroxy-tetrahydro-furan-2-

carboxylic acid cyclopropylamide.

15

85
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Exanpl e 2: 4-
{3-[ 6- Am no- 9- (5-cycl opr opyl car banoyl - 3, 4- di hydr oxy-

eri di ne- I-carboxyllc acid nethyl ester. NH2 O N N i
NNNO O>-NO HOHCOH 5 Ms: mz 500.4 (MtH) +.
Exanpl e 3:

5-[ 6- Ai ni no- 2- (1- hydr oxy- 3- net hyl - cycl ohexyl et hynyl ) - p

; %‘Q‘E‘&E iR P G enbaP YRR EHOD - car boxyl i ¢ aci d

cycl opr apy taRivitge cittited N Gtacd’ sﬁlelﬁ\'hﬁ kppl@nd¥tel with QbheOH
10 M5: m'z 457.4 (MrH) +. Exanpl e

5 fgt@-baming ger2m, 3o gl pmphotptiyin® amcu’r%vgzrrr% gyntﬁ@wahly ér o

: ];%oasghqz{fz og% P @ﬁoéip ¢ WTE%%ec?gﬂ R lng[H)l%‘%d ata den31€§ ol}l
2.5x10° cells/mL with a multiplicity of infection of two for each virus used.
Infected cells were harvested 3 days post-infection and washed twice in insect
PBS (PBS pH 6.3). Cells were then resuspended in lysis buffer (20 mM HEPES
pH 7.5, 150 mM NaCl, 3mM MgCl,, ImM B-mercaptoethanol (BME), Spg/mL
leupeptin, Spg/mL pepstatin A, 1 pg/mL aprotinin, and 0.1mM PMSF) and snap
frozen for storage at - 80°C. Cells were thawed on ice, brought to 30 mL total
volume in lysis buffer, and burst by N, cavitation (600 psi for 20 minutes). A
low-speed centrifugation 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
minutes). The pellet from the final centrifugation was homogenized in buffer
containing 20 mM HEPES pH 8, 100mM NaCl, 1% glycerol, 2 ng/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 N», and stored at
-80°C. Membranes from cells stably expressing the human A; AR (CHO K1
cells) or A3 AR (HEK 293 cells) were prepared as described (Robeva et al.,
1996).

Example 6:Radioligand Binding Assays.

Radioligand binding to recombinant human A, receptors in S{9 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
experiments were performed in triplicate with 5 pg (Aza) or 25 pug (A; and A;)
membrane protein in a total volume of 0.1mL HE buffer (20 mM HEPES and 1

86



85 WD 2006/ 015357 PCT/ US2005/ 027479 Exanple 5: Cell
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fetal bovine serum 2.5 g/m anphotericin B and 50
g/m gentanycin in an 5 atnosphere of 50% N2/ 50% 02.
\inMBEDITAY) edthil dmiasdepesihederptinase and demli MyChfwith dxtifteout

t It I f f ot f
. Nelorings pk aehé'ep b et B RS S 3 days
p@&%eﬂaﬁfr@f&r'tﬁl‘ée ﬁaﬁirs &hlg%y &8wb ﬁohmﬁﬁtamagﬁxfi‘?tgfﬁs pH

s were th en resuspended 1 n ySlS
niMiHERB S MuliptrFers, 96t Gell AW Cier plateh/hndGhays VlﬂMtenmnated by

e p e Q%ﬂﬂrg%sbﬁréﬁmaﬁl”baﬁ&rﬁmbb@ ARy 4
sml LRSS o 30 (SR e ol PREm PR HIOIER 035N

on 1ce, rought to in 1ysi's

b €8t Noaspdcifid bsidily whl measarddaihitiinpreedde pH50 fJ,M N E@A
m nutes). A _|low speed centrifugation was perfornmed

r@%?@lt@ﬁ;blllﬁﬂl&%?ééb’sc‘@?rﬁ peyfamurg ag dgscripgd (Repeyp ﬁmle§?96)
f2
SR L =acB e b IR0 Mgt s

cemnietinfes aportamt vmehahgerp@em ﬁ@folmwmgfefaeh seriab dil@ian tog

20 m\/IHEPS pH. 8, 10 1% I [l
| REYROH RS r?“gt}Iﬁ'LOf @8&%%%@1@ 8» yce&ﬁg p%lu% fqr
nuMihe c@t’ﬁﬂod‘rﬁ ﬂﬂlalﬁ?ﬁ) y&hg@ sfle SRR den%@%lﬂmgaqﬂész‘m

follomed by passage through a 26 gauge need

l\@mlt@r:mm@r welidigahd gud tedpetmigapmpparkdepletioniag ldreszbnued
and st a %g 80C. Menbranes fromcells stably

eB€Y18E e IA%Man Al AR (CHO KL cells) or A3 AR

2 S AR S e BT
S?&drﬂ@?&nﬁh@@bﬂ&n&%&?ﬁ leff ?J‘Dm?%@ Ra@%ﬁb@?ﬁﬁﬁir%g by

nbranes was perforned using elther t

rﬁ)%d CydbdluebResg®rli63¢172251 - APE  (Luthin et al., 1995)
or the radio | abel ed antagoni st, 125l-2ZM241385
(1251- ZMnden J,@atkd trearid SzhiekISI(@98531[]fszMmobenzyladenosme a

ens tate of Al._an used t he
%gﬁ %@51011@!% “ﬁt@imm‘f?éépe@ﬁc &mﬁ\na@a% OFIPE Regeptoges in

198930, Cll@lﬁg@g@@@b@(pﬂl ments were perfornmed in
triplicate with 5 g (A2A) or 25 g (Al and A3)

nmenbr an . I
(20 M ﬁx:)gégi ,:f}]agld]r_ 'T-I% gio%te% AY ,OJT ATy RL Qtehfé“]ﬁ:%l%eg BA,
Fink JS and Reppert SM (1993) Molecular Cloning and Functional Expression
of a Sheep A; Adenosine Receptor With Widespread Tissue Distribution. Mol

Pharmacol 44: 524-532.

Luthin DR, Olsson RA, Thompson RD, Sawmiller DR and Linden J
(1995) Characterization of Two Affinity States of Adenosine As4 Receptors
With a New Radioligand, 2-[2-(4-Amino-3-
[*I]Iodophenyl)Ethylamino]Adenosine. Mol Pharmacol 47: 307-313.

Robeva AS, Woodard R, Luthin DR, Taylor HE and Linden J (1996)
Double Tagging Recombinant A;- and Aya-Adenosine Receptors With

87



WD 2006/ 015357 PCT/ US2005/ 027479 nM EDTA) withl U nL
adenosi ne deam nase and 5 mM MgC12 with or w thout 50

wWOL@EPY857 Menbr anes were i ncubated with radi ol PgEOER05027479

10
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25

room tenperature for three hours (for agonists) or
two hours (for antagonists) in MIlipore
MNiétahsddime nfd yheFd-Avg [BpitGhe. Daﬁre]lopmsentmfaind“s?ﬁandt Gsm?ai}cs

Pl PutiosBhs Remiea recBrisma B Ron 36?%83& by 4 x

150 | washes over 30 seconds with ice co

Tri s- HC¢herpilpmingscepge Who%dgnlq%ﬁ%l&geq ¢ md]uﬁapqsﬁence
%ﬁﬁe&%ﬁ?&r ﬂ%@gf)é}gl &Sdﬁf\%%@f‘ﬁ an[é}{lt oth superoxlde

npetition ng assays erf or as descri bed
({Robeti@nahd aiob111z:hﬁ@169>f thet gmgle@nSMe mvlelbzﬁtomee The light
1251 - Z\Np41385, or ABA. W found that Wﬁ d
sis raéfegzon YRR Smg ?Sleﬁaéfa‘ﬁ‘aéefbfpﬁ&e? é“‘ihu 364‘3’?8? %RRP%&CI
eARINiSRSt oY ol Jabia@l tyOactiP&tey B&ftrdphafisf er on tips of
pot ent hydrophoblc corrpounds. The'lii val ues for
conpetip

Comet RO IR D! Byt Sl B0 bt

r sadti solutiga ndntalmahg:@) e tuinrag seompabwmeim@hbh s tdenvsias deaminase

3 o bt QOO BrS e A 5y Har BHILT BpthLir 15
.ig&g)ogaﬁgﬁ{b%%dn%oa@ Wo@sdofttﬁe

éﬂfﬁf@%gfi‘ﬁgwggg ( i ndi'n 0%

8PM1\6®eﬂﬂﬁ\nsﬂe'rradim’l wikls F&ftete walled dlegabletkons 00 1883jssue
[125] 1 ngbenz enosi.ne, . New Radi ol ji d 'h.
Hﬁ%f]v@me‘s&gét?‘r KO PR stk R A SS sl fafhinol
1nH?éHntcentQt16ﬁ 18@ )f@yth SRR - ad'eh&‘ii&é hgbnist flaP hgdist
Robeva AS, Tucker Stehle JH, Rivkees SA, Fink JS

acohcBRempiens 0.8M1009 QM) ’ﬂhﬂ Idanalvms lmumﬁedé raind(3 FUEcnid dnea

WRLERRLR AL CreRie i G S 10 B Al 44

C@i@
524-532, 25 Luth| n DR Osson RA, Thonpsaon
Sawni | | BeakrsheRmymingseRnse yas éi@%ﬁ@é@&\“@ﬁ@é@@ on of

AR Bk .00 s o AR e W L

[ M]tﬁtdtmdcspﬁemd MEtth yﬂeqmsam}e@\dep@ki dhemiliplineBbenceras pdreent

07-3 Rob AS, Wodard. R,,.L ' Tayl
6 iy il AbPhs o0 adengs NSt TR GBI A
Alsin PRIV Ao A RROA T RBmPEERR WIS teel RvithPMNs from three

separate donors. The results are summarized in Table 5.

Table 5
Binding Affinity And Selectivity For A, Agonists

Functional Functional
Compound Ay (nM) Aga (nM) As (IIM) ( nM)l + Roli ( nM)2
Example 1 32 .58 34 2.0 0.20
Example 2 57 7 247 2.0 0.20
Example 3 1.5 S 3 0.3 0.04
Example 4 33 0.6 45 2.0 0.20
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wee@bm133sPuri fi cati on Procedure.

WD 2006/ 015357 PCT/ US2005/ 027479 Hexahi sti di ne and
t he FLAG Epi tope. Devel opnment of an Efficient Ceneric

545-555. Chem | um nescence Met hods: Lum nol enhanced

chem | #m nescence, a neasure of neutrophil oxidative

act i Vi tYrenrergRilenerament aprsirrbuinErenpe s U%Toé}bRoﬁpram-
dyct,i d _rmobi i zati on of. .t nzyme
ol apubER ARt R bl AP IR 30 BHFGR L 2

hi gh- ener gy oxygen speci es such as hypochl orous acid
d sing| oxygen generated by activated neutrophils.

%ﬁiﬂmleeg- ﬁ%ﬁ%&?yfrgﬁe@ﬁ@&rﬁt% Q@ NoutsophgldPHetve Agtvided in

Hankgihalanced salt solution containing 0.1 % human

serum al bum n (HA), adenosi ne deam nase 10 (1U/ nl)
and r ol Fpetalen{pho GIMM), lemimol, seperatidel disBTEpe,ioytoahmaiesT,

h for 15 main with i t hout, rhTNECLOU ). .
okt adsholl Reiihinasdand brttng Borcrained bd i
tClRRgELr FROIGpYRIc was(phitaSed\Rbhad: Aﬁﬁ&rapgf—lt),%lﬂlﬂ g%rdinal

well tissue culture plates Costar #3670; we

1 Xcermdifie (e Bo MM anch§cguate Ghemienly andrSomttific (Westatbury,

' LQr W t__adenosi ne. agoni,st
(PP dRbe bR Moot b, 1 el KOS RIBRR I picidigns
A(CatnpbsiB CA)NHinks baladeeadishlt 6dion MBS )N e lithuB atneBockte
in HA; final concentration 1M was_added to all wells.

Bke kit WRRerEe S Witigker dMelkeisyifledMiDt Klvanayiseror
4@ fhin Miék?/\ﬂkv?? gtjgren%%@rr%iol'o 'c%p@lﬁgﬁpm A 'ﬁ%g@gﬁ%ﬁghdﬁ?&e

usi ng the kst ati on” soft war‘e.
prmsemicagisdsctpealphs hastipphicd bg DandppasPipensentica Cool td.

dBstibetic B PO i R S DG 3T AT T

gﬁwﬂ,@sa]mg,ﬂtﬁ&%s%\a&rﬁﬁb]a%@ﬁpﬁ%@w&afa ﬁgﬁpgﬁg%e

onors. The results dare sunmarized I'n Table
Tawrher 5 aBeerd agmagauitinals,yChrsbirGd e c Sioek selufions (A2#M and 10

i ound., Al M A3 (11M Functi onal
i ﬁa@%&g&gﬁ%@aﬁgﬁ?‘%@ﬁ@ anple 1 32 .58 34 2.0
B.20umEx Adloph? pReparafio47 2.0 0.20 Exanple 3 1.5 .5 3
0.3 0.04_d Exanple 4 33 0.6 45 2.0 0.20 88

Purified neutrophils (~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
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
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

89
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WD 2006/ 015357 PCT/ US2005/ 027479 1 - Human neutrophi |
experinment as described in Exanple 7 wi thout Rolipram
WQ 200608380 neut rophi | experinment as descri bed P@T/US2005/027479
Exanple 7 with Rolipram 5 Exanple 7: Effect of A2A
Agoni sts on Neutrophil Oxidative Activity
g&ﬂﬁfcéc&‘seﬂt soflutioet cr?haunmg 6. 1(’/? Mk.)lﬁan serurmiatbainin éhmé)r\@)»ﬂll the
i smut ase, cytachrone i brin
df@atechm@,@m%w Gy b rliprat A G EAOR B EResrRets
?h Q:)U%'l lfbpy(PﬁﬁrHﬁesVQ§7@fnq@éﬁﬁgWa€Hﬁbb@\| Then
uror dinal 10 Scientific iSanta Fe,
Nhi)nlmidl AckOur ) enl@lneenf] femlesleaflﬂileSbn@M)l stimplatedest er bury,

5 %ﬁ’i fn d{?‘t’s(éi)’(rllﬂrégéq g?dg ﬂ% égzﬁ‘ﬁ%g)ﬁ‘? %&&% mei—éjr#Esg%’a%nce
SEh{er®nti PGBt W@S’:S} 2-4afthulds MohesilanBlReeTtE]s répcﬁ&ﬂas
assay kif were from Bi oWttaker (Walkersville,

I—te:lfﬁll’;fe saealuhght shtited G Heiabhhpof thecurved rompared io W%@Y‘é‘él
{
(ot Mo BER B o PS bocl, recr oot

Co Ltd. (Osaka, Japan). ZM241385

(Bxgplp 8. dirivive 13t tlood presauyq SKPSLIPDLS.

triazolo[2,3-a][1,3,5]triazin-5-yl am no]ethyl)phenol)
10 was a g|Sbtaghc@w$€mtS (nfean oteights, 260306 grams) were

Ph t Ches S
AR AR Al By TStk et P gt DBt Tl
B thelddiBAls BRUIOMRA 1t rdebeRaUads P Urridr It(eéiacheupefrﬁpéntlas

(-98% neutrophil s and >95% vi abl e b
ekadeliné blapd pressut rradipgds eﬁﬂdﬁh%foré Fmsutﬁ%m‘fh 6@‘% jryg

and < 5 I I
I oeY i T bl bRt
15 Ulirbighverugular batheer iny EOQﬁﬁr(ﬂiIﬁp/oﬁlm@d)ﬂ sahlyepmqluhe catheter is
separation 25 rocedure . ( Ferralnte et al
| Bheshedwithvan thy@I 3Q(b@11c(rAlgtg salge. Fa Meagie Bﬁ)od pressure,

i ?f l %mhg %H‘[ HRChIVE chY¥ ? ﬂra ﬁtﬁ@ﬁé‘d@§ terReesifel RS RRBEOf 2
uman neut r ophi Chem | um'nescence

L iDigiFdked BhdraiRressuchAnalyzari Sewemme$suep, d@atgbﬁ ere@wre mean

neut r ophi

Do JER D P e DS

20 | YR@SRTBlordHaaRl £1e8RBITE p%é@llu@ Pes RKirfase bag'dMﬁe lah@ht is
emtted fromunstabl e high-energy oxygen species

g emmaccbcbnsganafnr 20 anigutes.n e daspisinresented ps ¢ fraghion of the
: %liletaa %? od pres(sgrela(\)/erageg g(fer tﬁe Wﬁ'lﬁlult&q{ﬁ%tdﬁ?elﬂl Bnml?ﬁ‘ug 9

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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10

and with or without tunmor necrosis factor-alpha (1
Um) for 30 mnutes at 37C in a shaking water bath.

Then lumnol (1 x 104 M eNHanced f-net-Ileu-phe (1
ncM stimulated 5 chem Iy cence was r@ad with a
0
Sp

Chr onol og(r) Phot onet er” ( -1 og Corp.,ll_Havertown,
PA) at 37C for 2-4 minu Nf%egi;;giﬁgzceﬁ%e is
reported as rel gtive paak |ightSepi (= hei ght of
the curve) cﬁhngﬁgq;ﬁg;;anples with tunmor necrosis
factor-al pha amd w t agonist or rolipram Exanple
8. In vivo rat bl ooBHpPssure experinents. 10
Sprague-Dawl ey rats (nmean wei ghts, 250-300 grans) were
ant hest heti zed and jugul ar agdhcarotid catheters are

i mpl anted ipsilaterally af®he animals are al | oned
to recover 24-48 hours. Prior to each experinment a
basel i ne bl ood pressure reading is established for 30
NTRIESSItrt NBaeiRd &f Piguredsniecti on being preceded by a
vehicle control. Drugs are injected bolus I.V. 15

t hrough a jugular catheter in a 200 mcroliter vol unme

of sali ' fi .t

oaa 1 onsl Attt ARG, Bhd hitent ot WeliBecBorated by
predarsniecherein, as émtuphlindividealfyriacorpbratedayatiegencat fTager is
attached to th ressure transducer of a_ _Digi-Md
By q@é ga?ne&,&ﬁ%wwh reggrencs|t vausspemific au preferadc
P S tah

s R B e ey MU iR B0 (Bl magy
Dearsatioss aslooedidations may e amadevdild remeining withiaghe spirit and
returng&lto baseline and remained constant for 20
nMREE 85T CHRE N a i s presented as a fraction of the
mean bl ood pressure averaged over the 10 m nutes

i medi ately prior to drug injection. The bl ood
pressures are recorded and plotted over tine as a
neans of determ ning potency of the compounds as wel |
as biological half-life. 25 The conpounds of exanples
1 and 2 were tested against a control conpound,
illustrated bel ow. 90 WO 2006/ 015357 PCT/ US2005/ 027479
NH2Z NN O < ~i
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ONNO NOHOHO Control The results are
illustrated in Figures 1-2. 5 Al publications,

w@atoe1357 and patent docunments are incor porat ePiChys2005/027479
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ref erence herein, as though individually incorporated
by reference. The invention has been described with
reference to various specificcangspreferred

enbodi ments and techni ques. However, it should be
understood that many variations and nodi fi cati ons may
be made while remaining wwthin the spirit and 10
sdope ofA thapounddntingfornddla (¥ 2006/ 015357

PCT/ US2005/ 027479 dC ainms 1. A conpound havi ng fornul a
(1): NR7)2 NNON (CRl R2),,, -Z 5 HO OH (1)
wherein Z is CR3R4R5 or ﬁgﬁ each Rl is

i ndependent |y hydrogen, ORa, -SRallo0
(d -C8)al kyl, cyano 0>Nt ri fI uor onet hyl ,
trifluoronethoxy, cl pal ky heterocycle
het er ocycl e( G - e N-

aryl (C1-C8) al kyl e e- het er oar (CR*

het er oaryl (C1-C8) a | ene-, -CO2Ra, RaC( =0 O,

RaC(=0) -, - OCORRgp RaRNC(=0) O-, RbOC(=0) N(Ra) -
RaRbN-, RaRbNC(=0)-, RaC(=O N(R')-, 15
RaRONC( =0) N( Rb) -, RaRoNC(=S)N(Rb) -, - OPCBRa,
RaOC( =S) - RaC( -S) -SSRa, RaS(=0)-, RaS(=0) 2-,
- N=NRa, WﬁﬂmﬂPCQRa each R2 is independently hydrogen,
hal o, (C1- C8)a|k (C3 C8) cycl oal kyl, heterocycle,
het er ocy&IS&IRCR R%()IaNR;Rene- aryl,
aryl (C1- C8) al kyl ene- het er oaryl ,

eachR' is 1ndependent1y hydrogen, halo, -OR? -SR?

(C1-Cy)alkyl, cyano, nitro, trifluoromethyl, trifluoromethoxy,
C;.scycloalkyl, heterocycle, heterocycle(C;-Cg)alkylene-, aryl,
aryl(C;-Cg)alkylene-, heteroaryl, heteroaryl(C;-Cg)alkylene-,
-CO5R?, R®C(=0)0-, R*C(=0)-, -OCO,R?, R*R’NC(=0)O-,
RPOC(=O)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*0OC(=S)-,
R*C(=8)-, -SSR?, R*S(=0)-, R*S(=0),-, -N=NR?, or -OPO,R?

each R? is independently hydrogen, halo, (C1-Cy)alkyl, (C5-Cg)cycloalkyl,
heterocycle, heterocycle(C;-Cs)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 (-O-), thio (-S-), sulfinyl (-SO-), sulfonyl
(-S(0),-) or amine (-NR?-) in the ring;
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or heteroaryl (C1-C8)al kylene-; or 20 R and R2 and the
atomto which they are attached is CO C=S or C=NR

WRZ200a/0053R6 t oget her with the atons to which t hPQT/E8SM05/027479
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thi o R &FgbsShna BRLEREH R AR AST b REn B, (R s,
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R5 i s (Gubsekye 9%%&1 WTGS)PY‘%%?Q (G- @331&1'15 oupsg wher ei n
eac h 6-b?2)1})1@§icq&ﬁﬁ§ieﬂétlaﬁécwg bPEE ot © I-Cﬁ%ylenos%yl

ano, nitro, trifluoronet
t r i f | eyl Q@BCh)aﬂgdene( (Dlete@&)fyiyhebtthICl—Cg)alkylene- -CO,R?,

(oo cioftroff B RhBLIG e eaDRemions e

Cl - Caye IR® TR GENa 5
< Suiemcom e,
RaC( =@ RINC P Ra CehbRECES)e-SSR, R*S(=0)-,

) ﬁ?k%l-*’?' AR B b RPN
RaC( =S}tached 55820, BaSESQrtwo REGrouyRegetHoPOiRahe atont o¥0
R6 groups and t he atom to whi ch they are _attached |s

c=0 @Fon@cts whieh thgy arssatifcbrirendoge e fy O%i“llﬁ of Adetgasyplic
or I'n%n Ctﬂ) 1% hey 6% oﬁ‘taio%rh%q 168 f 9&@6€broatoms

car boc 17°c “or er ocy ring corrzprl sing from1
to 6 (sa'rebtﬁdl ﬁ@hﬁm—pﬂfl‘dxﬁﬁ oRy ( Bl -), thiio 4-Shp selfiogk (6‘3@ ), sulfonyl

S0l § S OYSOpOREfe ﬁé o%isg%l@%@?ﬂs >t18h€es
(-OP(O2;, or anine NR-) i erln?
hydr ogelf, 1S|hadr@gen>é)a& -ORK %R 6@1 Coghkal: ieyno, 8%0

?ucts r ?;g’glﬂh‘glj Rgﬁ% ﬁﬁﬁﬁ‘%“éﬂi"% qdéQF Z{yﬁfog%y (Ci-Cs)cycloalkyl-

( C1- CRLalg)lleibener, Hemrecr}wteyhdatet;ocycle(cl -Cg)alkylene-, aryl,

2?; |eE 0@%}{/ &lfég Rl}fcgﬁﬁ'l ﬁgt%g’?l&lﬁﬁ?‘i}' gal‘yl(Q Cg)alkylene—

het kyh
R: Cc(er %@@gké glé%él’oﬁj 4 02@0%‘@"1\1
RaRbN—R *ORRONIEED) R*‘R RG) RaC ké%)ﬁO) N(R) -

RNy RBRR -ERR Sroske, RP0C(-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-Cs)cycloalkyl,
(C1-Cs)eycloalkyl(C,-Cg)alkylene-, heterocycle, heterocycle
(C,-Cs)alkylene-, aryl, aryl(C;-Cg)alkylene, heteroaryl, or
heteroaryl(C;-Cs)alkylene-;

X is -CH,OR®, -CO,R®, -CH,0C(O)R®, -C(O)NRR’, -CH,SR",
-C(S)OR®, -CH,OC(S)R® or C(S)NRR! -CHoN(R)(RY), or a group

having the formula
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RaC(=S)-, -SSRa, RaS(=0 -, RaS(=0 2-, -NNRa, -OPQ2Ra;
or if thering fornmed fromCR4R5 is aryl or

absent; each R7 is independently hydrogen,

(C-Cs)al kyl, (C3-C8)cycl oal kyl,

(Cl1l- C8) cycl oal kyl (Cl - C8) al kKylehe-, heterocycle,

het erocycl e (Cl-C8)al kyl e’rye W\ aryI

aryl (C1-C8) al kyl ene, het e£QaryE) or heteroaryl (Cl

-C8)al kylene-; 30 X is -CH2 e, -C2Re, -CH20C(O) Re,
-C(O) NReR , CHZSRe C(S) e, -CH20OC(S) Re or

C( S) NReRf - CH2N( Re) or a group having the

ol R g3 R e Ol 2 g,
-S(O p-prowd‘éd:%&)ﬁ)atlea@f oriH(ﬂ)ls non—?ér@)(id@ed L Bﬁb) Abr Lﬁﬁ@q)
one Z' is non-peroxide -0-, Op-, or -

h RS A § |
c(eaClc CS) aélaﬁlé ln{y F’ﬁﬂ&éﬁéﬁﬂéﬂ (%/ Hynﬂfgeﬂ G(E;I dgﬁlk@()(ﬁ d%lkenﬂ
( C1- C8) Qbﬂy}cwgal@y @chalkm(Ca qgmcmm (Cobhkpclydlkenyl,
g\?lyl (Céé%(e@ a]ﬁ&? Cg?e%%g’%e?i gr é\'yl EI(JJ ~Cy)alkylene, heteroaryl, or

het er oéuegekda@l(@ﬁ@l@blkyleﬁél@ whemw oF tRONIK S ortaN€ndl gr&sh%s of

or al kenyl groups of R8 are optionally interrupted
-0-, - B argpptiqoually interpgptqddyc tﬁpr@p@ﬂ&/{ kycl obut yl
cycl opent%/é cycl ohexyl; 10 Rf is hydrogen,

( C1- C8) atiy Pyclepropyd cycybatylydychopbsiyl, cucleblexpd;t h 1- 3
(C1-C8) al koxy (C3-C8) cycl oal kyl, (Cl-C8)al kylthio,
ami no adi'ds hydrggen, (Gr@hsky1] or @}Gd)klkylembshth&ﬂ evitar-g!

ol kyt s GRS EeGlERIST (E alkelfio; i aci, %rhy?

hetero -Cdlylend)'h t'%ﬁia%l‘lo
R3, RGQWI Cﬁangg5 8el|1s e15 opt%ﬁr%?r %&gggétgﬁkgﬁ on

o oor, R O ) e St e B, o

hal o, hemmyel&tmyl o( IBiterGRyA I gkotips of RARY, RAJRY, R7 and R8 is

trifl u%{ot?onaﬁly Lubstitute cl)rgJ 8arr (I;rIF \thcl(l) o}lle ormore (e.g. 1,2, 3, or 4)
substituents selected from the group consisting of halo, -OR?, -SR?,
(Ci-Cg)alkyl, cyano, nitro, trifluoromethyl, trifluoromethoxy,
(Cs-Cy)cycloalkyl, (C5-C12)bicyclo;alky1, heterocycle or
heterocycle(C;-Cs)alkylene-, aryl, aryloxy, aryl (C;-Cg)alkylene-,
heteroaryl, heteroaryl(C;-Cs)alkylene-, -CO,R?, R*C(=0)O-, R’C(=0)-,
-OCOR", 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(=8)-, R"C(=S)-, -SSR?, R*S(=0),~, RaRbNS(O)p-, N=NR? and
-OPO,R?;

wherein any (C;-Cg)alkyl, (C3-Cs)cycloalkyl, (C¢-Cya)bicycloalkyl,
(Cy-Cs)alkoxy, (C;-Cg)alkanoyl, (C,-Cg)alkylene, or heterocycle, is
optionally partially unsaturated;
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(C3-C8) cycl oal kyl, (C6-C12)bi cycl oal kyl, heterocycle
or heterocycl e(Cl-C8)al kyl ene-, aryl, aryloxy, aryl

het er oaryl (Cl1- C8) al kyl ene-, -C02Ra, RaC(=0) O,
RaC(=0)-, -OCRZRa, RaRbNC(=0) O, R OC(=0) N(Ra) -,
RaRt N- , RRARPRChe@hch i a@yNyRE) gen, QoK Rb) -,
RaRONG| 2o M by boa POy o -@"E‘;ﬁ‘g”?‘:é?? )

- SSRa, ( alRylubstiatrd Wil (C1-Crlalkirgy, (Gar§)cyeloald,
25 wheyei .Cl - ,

(o R Rkl Rl SO SHENOR Kqarit on,
( C1- C8hatrsxiyiieCspikyiaiee boRyadeR ", tegethepwvithrizd tifrogen to

partially unsaturated; 94 WO 2006/ 015357,. .
PCT/ USpbish tosy7arg ottacked. fem RBYEPETBAHPITIRG, SigRhqling: or

hyd - . , Cl- C8) al kyl bstituted
vviyt Lo%ﬁgbl?(%?ﬁ&%@%ci%& (%- (C8) cycl)gal )I:yl ,su SHTEe
(C-C8) ghk % ngfeéeﬁgl?hﬂg?&‘akﬁly lf'&cﬁf{))%en, (C1-Cyg)alkyl, or

aryl (C - et eroaryl,
het er o@r y¢{)SkylGbatitistel evith 1-8(CRCs)atkbxRA(Cst@pycloatkyli t h

the nitrogen to 5 which they. ar t d, forma
pyr r ol {Girhgalkyithar 3na 6?1dn?)‘%’]p ﬁ@ﬁﬁcﬁbéslglpﬁene’fhe{emaryl’ or
t hi ono ' I R4 2 AR fiRr @&GMhe nitrogen to
i ndepeﬁ‘gg@m&ﬁy%?%g}gﬁgfgﬁ 8) aIFS%/ , or (C- CS?aI kyl
subst i thichdhey 4rh attached Gor@8 patrkbdino, Fip3idi),eyarpeaineyfr
(Cl-C8)al k Ilé}&lh'.o, .amno acid, aryl,

aryl ( }‘-1?%§ Rb?%ﬂ‘égﬁaﬂ teroaryl, or 10

heteroa%l.(m- C8) al kyl ene;. or Ra and Rb, together with
the nit Rogehydrgengyi( Hctﬁn)ﬁ‘tgi)' ‘are attached, forma
pyrrolidino, piperidino, norpholino, or

t hi onor phist 6, de2r3. ¥y, @AdoRs iisl.iydr e3rbd ivindegengently 1, or
-C6) al kyl ; IS .0, , .6, 7, or 8 i is 1,
or 2; aaclﬁi ?@c%1§1$%1&é%egﬁarg§i?,é,3§2,or 15 2; and each p
is independently O or_ 2:.0r maceutical ly
accept alﬂré‘pgﬁﬁnﬂ%feﬁ%cf‘égP?ceﬁéb*hsglt?}é&r;%%nd of statenent
1, wherein Rl is hydrogen, -OH halo, -CHOH -OVe
- 0AQ. - NHhe caiasnd ofmipment 1, fhseein B istregsap@ihdialsy
clai m 1 o2 hehfl noRE hirMHERRS BoveCk iIBNE: 20

3. The compound of claim 1 or 2, wherein R! is hydrogen, -OH, -OMe,

fluoro, or ~-NHo,.

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

(C1-Cy)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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4. The conmpound of any of clainms 1-3, wherein Rl is
hydrogen, -OH, fluoro, or -NH2. 5. The conpound any

wo@tooshsizns 1-5, wherein Rl is hydrogen or - OH PCBHBUSZ00&027479
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conpound any of clainms 1-6, wherein R2 is hydrogen,
hal o, or 25 (C1-C8)al kyl, cyclopropyl, cyclohexyl or
benzgl . 7Thdtempamdadady of claims 167, whatinR*1s Bydrogar @i n
R2 is hydrogen, fluoro, methyl, ethyl or propyl. 95
WO 2006/ 01118%’5 PCT/ US2005/ 027479 8. The conpound of
any of clains 1-7, wherein R2 is hydrogen or nethyl.
9. The coFpocwmpaindafynpbf dhiaisnss, WigkreinReriehydrBgen. s
hydrogen. 10. The conpound of claim1l1l, wherein R, R2

and ec : pch: fhey2 t i
oo i, PR DR A R St b
1- 10, whewhich tRY ars attydhied grecarbodd (C=O, QAc, NH2,
NHVe, NMe2 or NHAc. 12. The conpound of any of clains

L- 1141 Wherhd Borfiiou:s JIYAY BOGHimsTH, Aein ®° ilNifroddh, &,

0
The conpound of” any of clains 1-1Z, wherein |
hydr ogen, OBK;, O/, NWH2 NHMe, NMe, aowiddand of any of
claims 1-13, wherein R3 is hydrogen or OCH 15. The

conpesnd | 2y 1-VN&IHREAn RAGs hiydd8gen, OH
con‘p?’?si ngﬁe %%,Mp %%ldgdg%hgﬁgag%r% P%%\Ahi ch thséyﬂl are >

connect edOMe, oy Nthpent ane, 15 cycl ohexane, pi peri dine,
di hydro- pyri di ne, tetrahydro-pyridine, pyridine,

Pi peffzi Ngpe g@rﬁﬁ&ﬁﬂﬁ%f ah§bf ahe Q1 PWIREGAR is hydrogen, OH,
di hydr'o- pyrazi ne, pyrazine, dihydro-pyrinidine,

tetrahydroe¥¥ei m di ne, hexahydro-pyrin di ne,
pyrazi ne, imdazole, dihydro-imdazole,

i m dagol i ¢} @@mgéﬂﬂﬂz&'aﬁy oflE1Biely 01 PWiiREaL R i@ﬁ){drp gen or OH.
pyrazolidine. 20 16. The conpound of any of clains

1-15, _wherein the rj coppri Si R4 and RS and the

at onl o Wit RoPRG LA eng g Heiel The e B ase Hemp g

pi peri di nR# 107 anfdli tRE B 0Svhidl they B ORARAINE cOflopehtaref

claims 1-16, vvherelnR6|s§1CI-C8.aIkI, o
cyclohexane, piperidine, dihydro-pyridine, tetrahydro-pyridine,
pyridine, piperazine, decaline, tetrahydro-pyrazine, dihydro-pyrazine,
pyrazine, dihydro-pyrimidine, tetrahydro-pyrimidine,
hexahydro-pyrimidine, pyrazine, imidazole, dihydro-imidazole,

imidazolidine, pyrazole, dihydro-pyrazole, or pyrazolidine.

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;-Csg)alkyl, halo, -OR?, -CO,R?, -OCO,R?, -C(=O)R?,
-OC(=0)R?, -NR°R®, -C(=0)NR’R?, -OC(=0)NR'R", or aryl. where
substituted (C;-Cs)alkyl is (C3-Cg)cycloalkyl(C,-Cs)alkylene-,
halo(C-Cg)alkylene-, -(CHy);.20R?, -(CH,);,C(=O)OR?,
-(CH,)12,0C(=0)R?, -(CH,);2C(=0)R?, -(CH,);2,0CO,R?,
-(CH,)12NR'R®, or —(CH,);,0C(=O)NR'R".
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substituted (Cl -C8)al kyl, halo, -ORa, -C02Ra, -0OC02Ra,
-C(=0O Ra225 -0OC(=0O Ra, -NRaRb, -C(=0) NRaRb,

is (C3-C8)cycl oal kyl (C1-C8) al kyl ene-,
hal o( Cl - C8) al kyl ene-, -(CH2)1-20Ra, -(CH2)1-2C(=0 ORa,

- ( CHPS.1- 20 ctﬁr)p?ﬂmdof ﬁhjzaﬂclaﬁ(s:lq Pavhere(lﬁ:mld ({2@6@%&;
CH2) 1- 2 -
2806/ 0153 Orlgcﬂ*/‘%éem 2%790 1@}1 aTﬁQZROH‘EH@@@%ﬁ any

?ruglr g. rrg hde(:,s%a , WHIRJCRE O, R0 gégowc(g%%(ggﬂ&aéﬁ%

- OCCRRa, | ~BHOSEONR', NEf&bO)%NR”@l’lz@(-O)maR" OC( =O) Ra,

oo oy s TR  REERIRE . o G R s 10

The corrpound of any of clains 1-18, V\herel n R6 is OH,
OVe, 19-net Bl comnaup{l of prsopfidlaimsdelt, os;hptemﬂ U@L OMe,

SeC butyl 8@9%%;? { tiert buﬁngfggc%l% 1soB¥tyl tert-

- cozu Bu but@)AHRH, ph@ﬁmb@Ac @@g@ﬁtc, -e@ﬁ@:@@e XD,Et,

- CONH2, - CONHME, - CONMVE

CNVE2, | -faGE-Pr - Q@E@Q, d@zt B@M@My,zo%Et,T%O)CHz,
d

et pyl 1 et LONIATE RS, LORNR, B Sy e,

i sobut yl ,-NH#¥#t -N(lﬁln}zydr,-CI—lQNIE(Clﬂ;)z phenyl OAC - CH20Ac,
C@I\/E -CQ2Et, -CQ2i 15 Pr, -Q02i- C02t- Bu,

%EP&? Cc ound
of any of "l ai “&dwdaéu nt é%trlgﬁré} of I_RIBBNPE:’

groups substhit athel peopii, hstZopyﬂ ngbmtyl aﬂ}-innlyle gs%buffizr Ger-1
to about A4. e conpau 0 calms -
wher ei n Ryl Mg@ﬁny 2@&&'8{% Aét Ty P2Ms -Gkt -C021-
| Sopr opy iy, ey, »Céﬁ%@ubﬁoné%Qﬁt Gk, YT
phenyl or benzyl . hé compound o ahy clai ns
1-22, wheCEONMEBEBL. s hydrogen, nmethyl, et hyI propyl ,
isopropyl, n- butyl, sec-butyl, isobutyl, tert- butyl,
phenyl. orTiReREoundSf AfY: of LREmS 2ROURERT the AYinBhr Gi g M8
1- 23, wherein i s hydrogen,
groups substituted on the Z ring is an integer from 1 to about 4.
22.  The éompound of any of claims 1-21, wherein R" is hydrogen,
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.

24.  The compound of any of claims 1-23, wherein R? is hydrogen,
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, or tert-
butyl and R® is hydro gen, 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,

piperidino, morpholino, or thiomorpholino ring.
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nmet hyl , ethyl, propyl, isopropyl, n-butyl, sec-butyl,
i sobutyl, or tert- butyl and Rb is hydrogen, or

woreaolpls3s25. The conmpound of any of clai ns 1- 2BCT/US2005/027479
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wherein Ra and Rb together with the nitrogen to which
they are attached, forma pyrrolidino, 30 piperidino,
mor pieol | Mhe compbiMAARmhlclas nmgwh%m\m AT OIS T
PCT/ US2005/ 027479 26. The conpound  of of ¢

1-25, wherigh the progen tRwhichdheshap attaohrd.f H ﬁWffBE@H% 0

whi ch th a a pyrrolidino,
pi peri d| e?{dﬁlo Blt%%gﬁ ;1185% g 27. The conpound of

(& By 2Iﬁg¢{£‘én§p§m SRR -,
di I (Ol R t
i a:e%/eg oa(r yI (‘ %ﬁ m (%525?@1&& @1313% ad?bﬁﬂk?l‘éﬁe or

di h ound of
of cl ai rrﬂleﬂer@?yl(@héig)allqyldﬁi q)IsrilleD@lgfﬂﬁh-Cs)@t}ﬁ@He
ethyl, 3-pentyl, phenyl CH2CH2-, (phenyl)2CHCH2-,

pyri Z%V | Chse, copﬁgﬁﬂ& of ny af cidims 1927E‘Wh31%m AhR h%@f&%@ﬂ

of any of cla wherein R7’is dr ogen

pent yI pyethyly bthgt, Bypentyda,rphaayi@ﬁzcmﬂ (PHBhEl)ﬁIﬁE)Hun d of
any of clai rgscg% ere| n R7 is H 31. The conpound
of any ofP¥eid¥} Wherel n NN(R7)2 is amno 15

(NH2), 3-pentylam no, d| phenyl et m no,
pyri dyl nmet hyl am no, benzyl an a group havi ng
the formula: HN 32, The c ound—of any of clainms 1-3

1, wherein -N(R7)2 is amino, FEéthylamn no,
di et hyl am no, di phenyl am no, pentylam no, or 20

benzyd am 7. codthoud #6f &B‘Wﬁﬁﬁs qt283%heféfin 24 ﬁl}itj'fﬁro]geﬁ 3-

wherein N(R7)2%i s am no. . The compound of any of

clains 1- ﬁ&tylvmmdeflmetboflsoﬂﬁlﬂzme - CO2Re,
-CH2OC(O) Re, - (O NReRf or -CH2N(Re) (R). 35. The
conpyind e @podhd 6F Ay f claidd 1-29) ¥Ridn K & H.CH2ORe or

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)NRR', or -CH,N(R)(RY).

35. The compound of any of claims 1-34, wherein X is -CH,OR® or
-C(O)NRR".
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The conmpound of any of clains 1-35, wherein X is:

I1T/TINNNNNNN R8~0 RB-N,N, R8 \S~" , R3-'0)"~
NONO a R~ , and RN1)1~1 5 37. The conpound of

any 3sf clEien®dmbodfd ofdigtoficthints $-35, wheére Xid:/ O- N N- o
RB ~0O RB\ NL, RNN/=NNN R8,NNA R8N N-",
, and R8\'N NLN38 The eavpound odb-gny of cl ang 1-37,

wher e nﬁ:u( U N NeNNN=N, RS\ RS, BN MW N H
10 39. cN.)rrpoUnd of Nany beNcI alns 1-38 erein R8

is nmethyl, hyI i sopropyl, isopropenyl, -CH=CH2,
CH2OH, propyl CH2 CH2, - CH:CH-CHS cyc/l\olﬁ)ropyl
cyclopropen cycl P Inethy

cycl opr &f8 Hmhle E' I/< obuBen;ﬂo)"““
(CH2)Y(CH2) H - (CH2)"COOCH3 CH2) " CO( CH2) " H,
where Y is 0, S, N ,,. 15 40 Nag, conpound of any
of clains 1-39, vghe ern R8|sg$,1 yal kyl, CH2OH,
cycl opropyl, cy ob " .epel o opmeet hyl , -

(CH2) 2C02CH3, - (CH2) 2. 30H, - (CH2) 2hal ogen. 41. The

gf ﬂ‘ﬁa’und e @Mpothd 6f &yBF claifh® 1-36) Ghbleth Kgs:i s met hyl,

N-N O—-N N-O
RB/QO»W\« i R8/<\N»"w\ , R8/<N/)V\M )

N-N
: 8
RN e RN e ang R
N ’ N H
38.  The compound of any of claims 1-37, wherein X is:
O‘N N*N ,N:N
R8/<\N% , Rg/QN»"‘M , and RB/N\N/)‘W .

H

39.  The compound of any of claims 1-38, wherein R® is methyl, ethyl,
isopropyl, isopropenyl, -CH=CH,, CH,OH, propyl, -CH,-CH=CH,, -
CH=CH-CH3, cyclopropyl, cyclopropenyl, cyclopropylmethyl,
cyclopropenylmethyl, cyclobutyl, cyclobutenyl, -(CH,)Y(CHy),H, -
(CH,),COOCHj3;, -(CH,),CO(CH,),H, where Y is O, S, N(CH),.

40.  The compound of any of claims 1-39, wherein R® is (C;-Cs)alkyl,
CH,O0H, cyclopropyl, cyclobutyl, cyclopropylmethyl, -
(CH2),CO,CHs, -(CHz),30H, -(CHa)zhalogen.

41.  The compound of any of claims 1-40, wherein R® is methyl, ethyl,
propyl, 2-propenyl, cyclopropyl, cyclobutyl, cyclopropylmethyl, -
(CH;),CO,CH3, -(CH,),.30H.
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propyl, 2-propenyl, cyclopropyl, cyclobutyl,
cycl opropyl nethyl, - 20 (CH2)2C02CH3, -(CH2)2 30H 99

any of clains 1-41, wherein R8 is nethyl, ethyl,

cycl opropyl . 43. The conmpound of any of clalns 1- 42,
wher 8¢-n R fF‘éonﬁigﬂ@Fl@pf@myd)f claims leg; vdtentiy R’ i6méthyl, Eﬂ@l
compound (Q’Q%Q’?f claims 1-43, wherein Re is

cycl oprop The conpound of any of clains 1-44,
wherein Re is cyclobutyl. 46. The conpound of any of
cl ai b 1- Hle compoved af ®iy ofsclaipsriotiswhesin Rl GloyCBpadpiyy,lor
47. The c&;g%%ﬁg of any of clainms 1-46, wherein Rf is
hydr ogen, 't hyl, ethyl, or propyl. 48. The
conmpound of any of clalns 1-47, wherein Rf is

hydr &hen, Ths confroung pf angoof chims dety sdetinR® iy clobropyl.

cl ai ms 1 48, wherein Rf is hydrogen. 50. The conpound
of a4ty of Tied @niduld §Panydtllfind 1144, whbreid R° ﬁjeycl-Bbﬁtgl

conmpound of any of clains 1-50, wherein i is

The np d 1, wherein .

SR g Y ofty ostidihg 1 1 s alspein, g
2. 54, Thie€, a<ypmdioyind of any of claims 1-53, wherein m
is 0, 1, or 2. 55. The conmpound of any of clains

1- 5444 0,5 he. und of an
of o i manE ButBolife deat qraiti? 1 2R, b RTE ipeches ™
and the ahahﬂ;ahyhbpﬂnphey are connected include: (R

6) q (R6)q ~--~ (R6~q - ~-~ R6)q RR 33 / ~) RN- Rd
2006/ 0153?{?%%%@%%@}’5’3‘?%%?% wherti R hydrogen, or
methyl.

49.  The compound of any of claims 1-48, wherein R” is hydro gen.
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, wherein m is 0, 1, or 2.
55. The compound of any of claims 1-54, wherein m 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:

R6) (R (R%; RS
\——J E\__/ > TN TN

(R%, (R®)q

(R%)
/ d /_\ ( )q Vo /
L L =7 =,
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-N\,-_ JNRR~1 -R3 3 JNRd and - NJN-Rd 31 3~/
where q is from1l to 14 and Rd is hydrogen, provided

W0 b@b/ovd’en g is zero then Rd is not hydrogen. PEIUSZ00E027479

compound of any of clains 1-56, wherein the ring
conprising 5 R4, R5 and the aton1to whi ch t hey ar e

connec Fﬁﬁlude Rt N- R6 ( R3 R3 }R3
6 QWR _R@m@qF{é /)LNDRGM /@-N
NR6 \3=3\--2/ RS "p& , a’rﬂﬂ‘ N N\R6 10>
58. The conpound of any of clainms 1-57, mhereln t he
ring conphdsngs:. gﬂo%ld'ﬁ h FHEARNAXAen

2, 2- dlnethilgyclghexane Iﬁ gﬁ%cyc ohexane qis
2- ethyb@ymﬂﬁh@nahmwhﬁgah-dlethylcyclohexane

2-tert-butyl cyclohexane, 3-methyl cyclohexane,

3, 357li metiydonysual BF 8ilPof AaifRtinye, “%éfélﬂhﬁ&ﬁ@eoongp%sin

4- ethylcycl hexane, 4-phenyl cycl’ohexane, 4-ter u§y|
cycl ohex&h& andlthm’cmw w@tdh;thesca}rc lcotrexted énclude:

4- car boxyet hyl cyclohexane , 5, 5- tetranethyl

cycl ohexapye, del cycl t ape.

4- cycldhgg;:> Cld cy 6hexa ec beyic
aci d esfe oxyaRk -cycl ohexane.” 20

59. The conpound of;ﬁnyRéf clalns 1 58, wherein the
ring conprising - C(R)R4R5 i s 4-piperidine,

4- pi peri dene- 1-cargo ic acid,
4- pi per iLdj/ne-\ - car ylyc aci d/—\Zhylé?/—a\,N_Re
4- pi periilgé\ng_\h} car boxylA c? a@\_y\l yl gstyRs  °

4- pi peridi ne-Yecarbgaylic 101 ‘RS RS

— —R® —X —RE —  N-R® —N  N-R°
D s R3 H g\_—;/ ’ \—/ ’

= ( 6  N-R®

? — 5 ;\_.:/N—R , and —N\::/

58.  The compound of any of claims 1-57, wherein the ring comprising —
CR)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,
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.

59.  The compound of any of claims 1-58, wherein the ring comprising ~
CR*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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WA 2Weper3sdi ne,

WD 2006/ 015357 PCT/ US2005/ 027479 acid propyl ester,
4-pi peridine-I-carboxylic acid tert-butyl ester,

ester, 1-piperidine-4-carboxylic acid ethyl ester,
1- plperldlne 4-carboxylic acid prog% ester,

1- pi per | diheropykestrsxdrbiperidived -eashaxybioegi tersbaiyl estey, 1
- pi peri dj car ac ,

P ner R OBl ST e

3- pi peri Ii-lpl‘lﬁnldrr@aﬁf-b@&)ﬁlyh@ aaidiethyl ﬁﬁblb)ll-plpﬁi(ﬁﬁe—4 carboxylic
pi peridine-1- carboxyllc acid tert-but ester,
pi petd PiEY! o retrssifing-4-gaboryi ieﬁcblﬁxh egter,

per o PRI R R I Epianc”

3-

1, 4-

4- p|

4- p|

4- pi per aimr;mrﬂemmtbmﬂoykylm acthy Bqnmmhn)d 1-estberylic acid
4- pi perazi pe: | -carboxyl.ic aci

1, 3- pi pe?’ﬁ%yh‘és e1g3 PRSI lgar 0’?@?@8@3 ‘?((l?ug?'aeﬁter
3- pi
3-p
3-pi
3-
1-

per azuffpdrafiRs hogip;érhﬁn@@ldarﬂas@ hyhcigster,
| perazi ne- | -carboxylic acid ethyl est er,

i per aé-lplr@raﬂml-b@ﬂoykyltﬂ arisl methyl gstespy| ester,

eridi ne-1-carbo ac t.er , .
S S ori IpHp r%zu& -[-B%t@ﬁqflhc acbd gh}"}@?{%n li'éég%%ﬁlg-l-carboxyhc
1- pi peri ghid Qrc%%)ypéd’téiodf-}ﬁipeﬁazﬂfel-Iiczﬁ*b@whc%&idetért-butylester

1-pi peridine-3-carhoxylic acid ropyl ester or
1- pi peri aﬁrmpga@%éxmpﬁéma@ulwafb@w boidl ester. 60.

The conp erein the ring
conpri si ﬁgﬂ%ﬁ“}%p %Bﬁg Gadscr%yén%l?ﬁes éi\lgycl ohexane,

2, 2-di rreB-Ip)@em/zmaah-emﬁnﬁyhc%cp}mhyll estec,)Bcplphlfaxmad carboxylic
e At e TR e

3, 3-di nej! rg%/ﬂeﬁi)d 9 -@8&9@)%'110 aéldrfﬁétﬂ lesfe¥Cl ohexane,

4- et hyl cy exane, phenyl cycl ohexane,
4-tert- bMipyperxdmal-l}hahemél,c mﬁ@hsﬂ@xtyndtmwmhy@B@hémawéq

25 4-carboxyet cl.ohex 5,.5- t 'ne hyl
cycl ohex?ﬁ]lé\f’r pfi/ﬁStﬁyQﬁétmg’/? a‘ﬂ’}#c? SE)%WQH gm bt e

4- pi peridine-|-carboxylic acid nmethyl ester, .
4- pbper i Thoreothpamdindayy pEclaisisd 6%rwhemm yhe é5eg eomprising R

di | -
Lels? |ePer | eP@aﬁ“ﬁ%@&W oé%i?%gxg,?r &lng loﬁexann'ei—gl)(enyl

tert - but WddsteRhne, @Q:tﬂylc IRk} De-HethFchaykdxiate, 2ctcl-
nmet hyl ester, 1-piperidine-4- caboxyllc

tert - but Wty]e@y(c@hexa@g -mgiy] caelplbgxane, 3,3 dlmetgylcyclohexane

1- pi peri Q-'nl?e%ﬁﬁ cgrél R%%L:,' &etﬂ‘(jlcgclohexane, 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
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
acid tert-butyl ester, tert-butylester, 1-piperidine-4-carboxylic acid
methyl ester, 1-piperidine-4-caboxylic acid tert-butyl ester,

102
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nmet hyl ester, 1-piperidine-4-caboxylic acid tert-butyl
ester, 102 WD 2006/ 015357 PCT/ US2005/ 027479

3-pi peridine-l-carboxylic acid tert-butyl ester,
3-pi peridine, 3-piperazine-I|-carboxylic acid nethyl
ester, 3-pippedihetl varbdoxghc bad yeitoyl aster

tert-butyl ester, 1 -piperidine-3-carboxylic.acid
met hyl est@pert P%%ﬁﬂ%%@ﬁ? 6‘?131 b Fhingrgie,

tert-buty esteh -lﬁc;ab%ﬁ GAARAURA Rfer,Cl @i m 1, wherein
Ra and Rb %I?e eagh irr1d0e eﬁdently hygr’ogen,

( C1- C8) al kyiperidine-l CarbO8yh¢ kidl tatsbatylestot.ed with 1-3
(C1- Cg) al koxy,. ..( C3- cyel oal kyl 1- C8) al kyl t hi o,
ami no aci Plpglfl?ﬁgfﬁcﬁgé’f‘ﬁf ﬁlgﬁ%ef@fl%%’%ﬁ%, het er oar yl ,
or heter Oﬁb%kﬁ@ﬁe—%ﬁb%&ic%ﬂﬂteﬂfbu&i esteNd Rb, toget her
with the nitrogen to which they are attached, forma

pyrr ol idipo, piperid:no r.ohal iJaQ bt hi | 4

Y gl 62, ThsoRieBnh bl CovRein £ Sma Ry aly RERIBP ARy

NH2 O N yde3deh NONCo§a1ky1 Qb (Ol Ayhidkcyl/substitited with I3 N N O

015 g N A (e AR
(Cy-Cy)alkoxy, (Cs-Cs)cycloalkyl, (C;-Cs)alkylthio, amino acid, aryl,
aryl(C;-Cg)alkylene, heteroaryl, or heteroaryl(C;-Cg)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,
N N O
«IK/ \“"”\o/
N N NN
) U
>N o)
H  OH OH
NH,
N— XN Q
«]fk/ oo
o S
DN o
H OH OH
NH,
N
¢ 10
NN OH
o) NJ\'
VNJYO_J
Ho 81 O

or a pharmaceutically acceptable salt thereof.
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thereof. 103 WD 2006/ 015357 PCT/ US2005/ 027479 63. A

wo b@sapseti c method to inhibit an inflammtor yPCPEpINSE27479
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conprising adm nistering to a manmal in need of said

t herapy, an effective anti- inflammtory anmount of a
conpbdind Sfthemyentitc mdthode iAhi6R an Geiflanfnhtbsr I?Qﬁnllﬁbé €omprising
conposi tion conprising a compound of any of clains 5
1-62, in %%Wﬁf%g&ﬂ Afpamgl ipmsrheicist hEmpy.yan effective anti-
accept abl Al &5 anfiint S ATRAToF hidflo Rlaifildl 63 64

further conprising a Type | phosp esterase
i nhi pj t or 6. The conpasition of claim®65 wherein the
Ty peg#‘v pﬁ 3€?§%e&t18§p@pngggon FOTRPTRS? CoaPeusd;of payrpf claims

ci | om | ast-62 00 copfbintioh ¥ith a ﬂiﬁnﬁ&euﬁ@zﬁlgﬁa@?%@?lé }:zﬁ-ﬂexo f

any of clains 64-66, wherein the carri Iquid
carr y of. claims 64-67,

Ler . . _The conpasjtia f an
whi i 5 @g"a YRS OEFL‘ﬁ“P o) ﬁFP%P@W@HéIPg dcuesty
par ent er a{%]hosplﬁf@@%rasgﬁnﬁiﬁmder mal adm ni stration.
69. A nethod for preventing or treating a pathol ogi cal

condition~or 15 s t N mal _, erejn the .
COndkd ! Ol b SRR o T e 1T B i
agoni sm ohhibit6hisahiprainl Yildrdil A€ D k&hmil&LNMPr i si ng

adm nistering to said mammal an effective anount of a

conmpgund of. clains 1-62. 70, The nethod of
cl ai ér)n#69, ﬂgvﬁq"g’?‘é’.“ﬁ“’t"ﬁé’?ﬁ%ﬂé lagis 6460, WhiGredn h’&&&m isa o
71. The nefidehreibr.cl ai m 69 or 70, wherein the

pat hol ogi cal condition or synptomis caused by
di sease

aut oj stinulatio aut Qi. e ,

al | eérgg}Tgn@}escé)a oS logl??ﬁlg%?écg%@? , '§7mwé‘é '186§2P6ﬁ‘¥,@5§’é’§,
wasting idir&enses ocelhs) phrehfepd) Sikex0t it trARderhiab sBinRration.
cell transplantation, open wounds, adverse effects

fro ru rdi ovascul ar condi ti.on,
di alrgyggi e Ed%ﬁ{o?ﬁéﬁg%%’é‘%ngtof i %Pat%‘ﬁ%l |%op lg‘eﬂﬁF
72. The nsgipatn &f a tlaginil Akherdigh&hdtivitpof B3L h@eghsal
condition is an, open wund.
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.
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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wa@opteissT s i nfl ammati on. 74. The nmet hod of cl BETUFRN5/027479
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wherein the inflanmmation is caused by pathogenic
organisms. 5 75. The nethod of claim 73, wherein the

i nf | &&mat The niehebafatdm®g, vhenein tht pathgRai@Mont@ionlde
net hod of cl a%' m 73, .further conprising adm nistration

of an ef FERPIOTLISIMAINPAN. an ant i - pat hogeni ¢ agent .
77. The nethod of claim 74, wherein the pathogen is a
bact éfi a dihd nietiend i@zt 73; phedetngaindlaageadtioni is cafded by
antibiotic, h78. .The nmet hod of claim 75, wherein the
pat hogen PPGSSAG 0R82WNASt he anti- pat hogenic agent is
an antiviral agent. 79. The nethod of claim75,

wher bn t Abe prttdgdicldim Aewhtrenrthé infusnativa is thged by a
anti - pat hog nic agent is an antifungal agent. 15 80.
The met hod™Bf 818t 77, wherein the inflammation is
caused by E. Coli. 81. The nmethod of claim 77,

wher €6n t Hbe bwthodrdfalaim(7s efirthen@inyirising adnsinistration of an

syndr one. ... A net hod. t o di agnose ocardi al
per f usi oneé‘%%léfreﬁgﬂu?ﬁ% iaﬁgé’a ESHEARE conpri si ng:

(a) Earenteral 'y adm nistering to said mammal an
amounrt- of The methedadcthinf74awherein th¢ pathegeh-i62 baetada 4 the
perform n%ft?_ ttﬁchni.que {)n sai dtgmam’ral to detect the
presence REPERAFS &P S A BT YAUSes, assess the
severity of 25 coronary artery stenoses or both. 83.
The #®&t hodhemetiodiofcBim 7hehekin thépathegemds a ivirusadlitha anti-
or equin 105. WO 2006/ 015357 PCT/ US2005/ 027479 84.
The net hogatg?ge@fcaargﬁ{l%‘ﬁ a’&fm%%fa?%eg’lei n said myocar di al
dysfuncti on
79 The method of claim 75, wherein the pathogen is yeast or fungus and

the anti-pathogenic agent is an antifungal agent.

80.  The method of claim 77, wherein the inflammation is caused by E.
Coli.

81.  Themethod of claim 77, wherein the bacteria causes hemolytic

uremic syndrome.

82. A method to diagnose myocardial perfusion abnormalities in a
mammal comprising:
(a) 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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Is selected fromthe group consisting of coronary
artery disease, ventricular dysfunction and
waledobmrsates in bl ood flow through di sease-frR€I/US2005/027479

coronary vessels and stenotic coronary vessels. 5 85.
The nethod of claim82 or 83, wherein said technique
to detd.ect (Ihe maticeisEtamaBbrassehsreimaidmyecardiyl dfsfunction
coronary artery disease is selected_fromthe 1%rdoup

(5 1sease,

consi st i ng iotel5oidi iEpn Mo wriears B nS /) SRV &
per f usi on iy dyseiictibh Hﬁ@ﬂiffei’@%}eé Rb1bIBEW thro®h

techni ques for neasuring coronary ood flow velocity.
10 86. The disetdeoilccoforaraay ves88s anhsiemitic corondry vessels.
radi ophar maceutical nyocardial perfusion imaging is

5 sel egted f OISR OSQURMODNG Bt {’vﬁgreirpiaicpie@mﬁgue to detect the
sci nt1 graphy, single photon em ssion conpute

t onogr aphy pf<SPECTEN astes$ the sevesity eS¢aypnary aoey altegse is

(PET), nuclear neti c resonance (N I_magi

per f usi on (‘?‘Blﬁ%ng?)g“l © SEWBERPYP g@%ﬁﬁ%&%@g&gﬁgﬂ
subtract i oRnyReidd periion ng@Rentridhlaf AhadSén ddghif, or
conmput ed t onogr aphg)@(Cl NE, . 87. The method of claim

86, wher ei echniqugs B meesHnERrarry biged flowsvelasizd i n
conjunction with said radi opharmaceuti cal myocardi al

10 perfgsi on iIMRGhdBod dlaitd8S, hdeiedphad Fkkbitaluti@ent
conprises a 20 radionuclide selected fromthe group .
consi st i ng nayocerdia! petfisiomimagingisselesied Aioonthe SHUPCOREHInG

13, rubidi i adj 1 S NGEN: The
nmet hod of t:ﬁq}glﬁar%h #%%%Pgl’ﬁﬁggeﬁgm} adi ogﬂglr}?r%rgéﬁ%?cal
nmyocar di al tp@ogaphy(SPBOID)] pgittah awissidn ¢pmaggrapha{BETRI d
25 radi ophar maceuti cal agent i B/{é}gl | ium20]1..89. Th
et hod of  dlualers Basneff arnnce SNYR)Gmaeing, Peisionfopi

15 | maging t%%?&ﬂagdgﬁ%iggh% al g6t bbb éﬂg%)gtge{p@lWDSA) and

consisting o r'di ogr aphy, contras
vent ri cul ogitagthgt Xaray coagiutaditomogephy €GINE €0).ogr aphy.
106 WO 2006/ 015357 PCT/ US2005/ 027479 90. The met hod

of clgal m 89%nahansl or Aaflse Gibofdift dafioftaRfideatica BBGH: RO
techni que i s echocar di ography. )
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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91. The nethod of claim85, wherein said nmethod for
measuring coronary blood flow velocity is selected

di gital subtraction angi ography and

radi ophar maceuti cal imagi ng techniques. 92. The net hod
of ®bai m 8bhe mbihoéioficlam 89,meidicd séidventeiaglar fungtion imaging
coronary bl god flow vel OCI tg/ s doppl er flow catheter.
93. The nelEHBUTHTIS el Cﬁ‘iglﬁrpé‘é'npri sing the steps of:

10 (a) adm nistering to said human by intravenous

i nf Wdl on OThdwiethol w$ ciaim 85t witmeia said mpaiimd fof meagyingound

f formula | Liye 19
o ot o S e P RSP R L b abising
agent CO”@Fdo%?fhg ﬂtOWa'tﬂewmdagéal@ﬁb&@ﬁbﬂ 6 di 6P P Arido

sai d human; perform ng the scintigraphy on
sai d hunarwadmphtmmb@putt@lmﬁgert&te@h@éqqﬁﬁesence and assess
the severity of coronary artery disease. 94. The

met hpd of ¢} &jX13d.of WaeH 86 Wwhditeinagidtheth&d for measuring
Tc-99m sestam bi. 20 95. A nethod for preventing or
treating acqrandryblagiddlow vdeciinis dapmer flay pabeldi i n a
manmal , wherein the activity of A3 adenosi ne

recept ors The i¥od &R 8B dcongRiRinpthObtegsisth activity

is desired, conprisin adni ni sterlng to_said nmamal

an effective anfAint ofdminigenReoqaiddumeRpYRtEeaP s
1-62. 25 96. A ¢ un

1 medi cal ther gl%.lnﬁ Qrdbyat];oh?ﬁ}ibe%o luférﬂ@un]c ?gc?lfnpfiu&ﬂscﬁ“
1-62, wherein thgmikd efﬁctwmrmwde mronarmahem dilatiofi; an
inflammatory response. 98. The co End of cl |m97

wherei n the i nf (Bnmat @ﬁ?mﬁ%@ﬁ&%’@ armageyica fagent

pat hol ogi cal b L8R teEhrdtiRII0 10 IMiBRhdh;
the 107 WO 2008%&@@%%@%2005/ 027479 actol vity of
A2A adenosine remeptors is inplicated and agoni sm of
such activity i

d 99. .Use d of .
clai ms 1-62, to%‘ﬁrgzlalrpg mgf@%a@&é%ﬁ@%ﬁ%um%nm

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.

95. 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.
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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for treating an inflammatory response. 5 100. The use
of claim99, wherein the nedi canent conprises a Type

wo Yoephssphodi esterase inhibitor. 101. The usePOf/USi0aH/0M7479

10

99, wherein the phosphodi esterase inhibitor is
rolipram 102. The use of claim 101, wherein the

medi cament antinily bfAs, @lehbsind deeptéls ¢edniplRbted b8 agdiién of
use of any of clai.ms 99:102, wherein the nmedi canent is

adapt ed f orSUSRAEREASAeSELr 650l or transder mal

adm ni stration. 108
99. Use of a compound of claims 1-62, to prepare a medicament useful

for treating an inflammatory response.

100. The use of claim 99, wherein the medicament comprises a Type IV

phosphodiesterase inhibitor.

101. The use of claim 99, wherein the phosphodiesterase inhibitor is

rolipram.

102. The use of claim 101, wherein the medicament comprises a liquid
carrier.

103. The use of any of claims 99-102, wherein the medicament is

adapted for parenteral, aerosol or transdermal administration.,
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