WD 2009/ 082720 PCT/ US2008/ 087875 SUBSTI TUTED
4-{3-[6- AM NO 9- ( 3,
wWd 2000 IDROXY- TETRAHYDRO- FURAN- 2- YL) - PCT/US2008/087875
9H PURI N- 2- YL] - PROP- 2- YNYL} - PI PERI DI NE- 1- CARBOXYLI C
ACI D ESTERS AS A2AR AGONI STS STATEMENT OF GOVERNVENT
RI GHTS [0001] This invention was nmade with the
assi stance of governnment support under United States
G ant No. 1 R41 AR052960 fromthe National Institutes

of Health. The vernnent nmay have certain rights to
SUBRKEIT AR ¢ Gnl6-4& N@ %% WQIH&WXWET)@@EI]Y -FURAN-2-YL)-

t, i [
9@%@?@@&&%}%@}%9 th{(ﬁ@ gﬁpﬁﬁﬁﬁ@ﬁ I B8XLIC ACID ESTERS AS
tetrahydro-furan-2-yl) A@I—Rpmomgfs(l] prop-2-ynyl }-pip
eridine-1-carboxylic acid esters and pharmaceuti cal
composi ti ons that are sel ective agonists of A2A
STAFYSRESTTSF I\gﬁmHT gThese conpounds and
conposi t| ons are use as pharmaceutical agents.
[000BACKGROUNIS ifSFenTiblic Wbk WaiN t[lé) ﬁ)ﬁ&&}an'fh ef govwasnde eupport under

T e R
gové‘ﬁ%@&%d&%a&%%@r@élﬁ'%%h(s'%{}heklﬁ%?ﬁloﬁn r ad' ol i gand bi ndi ng

assays and physi ol ogi cal responses. For exanple, U S
Pat. No. 6,232,297 to Linden, et al. describes

[ he general formula: N(RR2Z N NN RL
FIE@W@Q@\@@I\L each R can be H, X can be
[0002f hy! amrﬁ@g@@&mnﬂdenﬁaﬂre?akemrsubﬁu&d qaf3- [l%earﬂmo 9-(3,4-dihydroxy-
nmet hoxycar )é}cycl ohexyl nmet hyl (DWH 146e). These

tetragydrpdund - ab-OH-pyor-Ledl-propBeyndnpinay émﬁslt@arb(\mhc acid esters and
phar%%g%g%é%)%ﬁoo i n%@ép Qrg g@ ¢ Cﬁéo{lgt%bg]sA a§en051 éreﬁl:lgtors %ARS)

Thedch@mpgaindraald cﬁﬁipmihans d‘dé Rl as/phbi’ma)éeﬁild‘dl bge(nGRl RR)mZ
HO CH

BACKGROUND OF THE INVENTION

[0003] There has been progressive development of compounds that are more and more
potent and/or selective as agonists of A, adenosine receptors (AR) based on radioligand
binding assays and physiological responses. For example, U.S. Pat. No. 6,232,297 to Linden,

et al. describes compounds having the general formula:

NR),

/ N

N | \>
/\ o
/
R! X
(0]
HO OH

wherein each R can be H, X can be ethylaminocarbonyl and R' can be R' can be 4-
methoxycarbonylcyclohexylmethyl (DWH-146¢). These compounds are reported to be Aza

agonists.



wherein R7 can be H, X can be an ether or an am de,
CR R2 can be CH2, and Z can be a heterocyclic ring.
wab@smesonpounds are reported to be A2A agoni SPET/US2008/087875

[0005] U.S. Pat. Appl. No. 2006/004088 to Rieger, et

al . describes conpounds having the general fornula:
N(R7)2 / N XONN\ (CRL R2)mZ HO OH wherein R7

can be H X can be a cycl oal kyl -substitued ether or

am de, CR R2 can be CH2, and Z can be a heterocyclic

ring. These conpounds are reported to be A2A agoni sts.
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A2A agoni st s. 7 V|em10f t he above, there
is a contan|ng ne XISt 1agenosme recept or
agoni sts usef ul t erapeutlc é Rleati ons. 2 WO
2009/ 082720 PCT/US 00 /087875 SUNNARY OF THE
I NVENTI ON [ 0008] Hie BFesent invention provi des
wheRUPRT édncad, ¥cad Be E.Iﬁetﬁeil Aammlide, ‘EIdlIRH)éQﬂi BX¥'H,, and Z can be a
tetrahydro- furan- 2- yl)-9H purin-2-yl]-prop-2-ynyl}-pip
hetergeydicriang. - Besbesaypquadg aicderastodrte boAza 88@HEdi somer s or
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the densr@hforri@olaal so prOV|des pharnaceutlcal conposi tions
conprising a conpound of t present i nvention or

stereoi somer or a pharma )cal |y acceptable salt
t hereof in conbinationn a phar maceutical |y
accept abl e exci pi ent. /[O 1 The present i nvention
provi des novel nethod ment and di agnosi s

[0011] The present ention prOV|des a novel conpound
of the present inyM an for

conpounds and conp§i£§|ons of PResent invention.
wherein R’ can be H, X can be a cycloalkyl-substitued ether or amide, CR'R* can be CH,, and
Z can be a heterocyclic ring. These compounds are reported to be A, agonists.
[0006] U.S. Pat. Appl. No. 2007/0270373 to Rieger, et al. describes compounds

having the general formula:
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wherein NR'R? can be NH,, R” can be a an ether or an amide, R’ can be ethynyl, Y can be O
or NR', and Z can be an aryl or heteroaryl. These compounds are reported to be A,4 agonists.
[0007] Even in view of the above, there is a continuing need exists for A, adenosine

receptor agonists useful for therapeutic applications.



use in nedical therapy. [0012] The present invention
al so provides the use of a novel conpound of the
w@e@s®sd720 i nvention for the manufacture of a nmedi/UsSI0e81087875
for the treatnent of a pathological condition or
synptomin a mammal that the A2A receptor is
i nplicated and for which agonismof the receptor
provi des therapeutic benefit. [0013] These and ot her
aspects of the present invention have been
accqullshed in view of the discovery of substituted
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DETAILED DESCRIPTION OF THE INVENTION

[0014] The present invention provides novel substituted 4-{3-[6-amino-9-(3,4-
dihydroxy-tetrahydro-furan-2-yl)-9H-purin-2-yl]-prop-2-ynyl } -piperidine-1-carboxylic acid
esters that act as agonists at the adenosine A;a receptor, and methods for using the
compounds in methods of treating diseases and conditions in which the A,a receptor is
implicated and for which agonism of the receptor provides therapeutic benefit. The
compounds may be used, for example, for the treatment of inflammatory activity in
mammalian tissue, or for the treatment of sickle cell disease. The inflammatory tissue activity

can be due to pathological agents or can be due to physical, chemical or thermal trauma, or



~N' N XJLQ ..z <N N NA (CHz)g NNNNzI RAREIOO
OHOHOHOH I 1l [0016] wherein: [0017] R and R2
wo paepgaTdent |y are selected fromH and Cl1_3 al RgT/1S2008/087875

[0018] Z is selected from cycl opropyl, cyclobutyl,
cycl opentyl, tetrahydrofuranyl, azetidin-2-onyl,
pyrrolidinyl, and pyrrolidin-2-onyl; [0019] Z is
substituted with 0-2 Z2; [0020] Z' is selected from
tetrahydrofuranyl, azetidin-2-onyl, pyrrolidinyl, and
pyrrolidin-2-onyl; [0021] Z' is substituted with 0-2
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from1, 2, and 3. [OO%&VZIn anot her enbodi nent, the
present invention pro i'des a novegl conpound, mherein
the conpound is ofy la I: QQBHlCBI and R2 are H,
[0030] 72 is indep f Cl-2
al kyl, CF3, OBF3 ; 1] R3 i |H&ependently
sel ected from YA O -2 alkyl ; [0032] (R4.is C(ONRR
[0033] each R igdependently is selected fromH C -4
al kyl, cycl opropyl, cyclobutyl, and -CH2-cycl opropyl;
and, [0034] g is 1. 5 WD 2009/ 082720 PCT/ US2008/ 087875
[0035] In amdk’her enbodi ment, the presieht invention

provi de</§q ai jr\\/\el\/own'p;))@[ls,/z «Nfi/N\\/O\IJOLO/(CHZ)q
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[0016] wherein:
[0017] R' and R” independently are selected from H and C .3 alkyl;
[0018] Z is selected from cyclopropyl, cyclobutyl, cyclopentyl, tetrahydrofuranyl,
azetidin-2-onyl, pyrrolidinyl, and pyrrolidin-2-onyl;
[0019] Z is substituted with 0-2 Z;
[0020] 7' is selected from tetrahydrofuranyl, azetidin-2-onyl, pyrrolidinyl, and
pyrrolidin-2-onyl;
[0021] Z' is substituted with 0-2 Z%;
[0022] 7% is independently selected from F, C;-4 alkyl, CF;, OCF;3, (CHz)aOR3,
(CH,).NR’R?, NO,, (CH,).CN, (CH,),CO,R?, and (CH,),CONR’R’;
[0023] R’ is independently selected from H and C)-5 alkyl;
[0024] R* is selected from CH,OR and C(O)NRR;



wherein the conmpound is selected from NHZ IO , NI
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[0025] cach R independently is selected from H, C;-4 alkyl, cyclobutyl, and
(CHy)cyclopropyl;

[0026] a 1s sclected from 0, 1, and 2; and,

[0027] q is selected from 1, 2, and 3.

[0028] In another embodiment, the present invention provides a novel compound,
wherein the compound is of formula I:

[0029] R' and R? are H;

[0030] 7% is independently selected from F, C;-; alkyl, CF3, OCF3, and OR?;
[0031] RYis independently selected from H and C;-; alkyl;

[0032] R' is C(O)NRR;

[0033] cach R independently is selected from H, C,-4 alkyl, cyclopropyl, cyclobutyl,

and -CH,-cyclopropyl; and,

[0034]

qis 1.



H OH OH 6 WD 2009/ 082720 PCT/ US2008/ 087875 [0036] In
anot her enbodi nent, the present invention provides a
wmoenelosempound, wherein the conmpound i s of fRCTUBZR08/087875
[1: [0037] R and R2 are H, [0038] Z is substituted
with 0-1 Z2; [0039] Z2 is independently selected from
F, Cl1-2 alkyl, CF3, OCF3, and OR3; [0040] R3 is
i ndependently selected fromH and G -2 al kyl; [0041]
R4 is C(ONRR and, [0042] each R independently is
selected fromH G -4 alkyl, cyclopropyl, cyclobutyl,
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CHOH /I O i pN~O Np HOHOH([0044] In another
weniwoasatent , t he present invention provides a POWE2008/087875
conmpound, wherein the conpound is selected from NHL
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[0036] In another embodiment, the present invention provides a novel compound,

wherein the compound is of formula II:

[0037] R' and R? are H;

[0038] Z is substituted with 0-1 Z;

[0039] 7% is independently selected from F, C;-; alkyl, CF3, OCF3, and OR?;

[0040] RYis independently selected from H and C;-; alkyl;

[0041] R*is C(O)NRR; and,

[0042] cach R independently is selected from H, C,-4 alkyl, cyclopropyl, cyclobutyl,

and -CH,-cyclopropyl.

[0043] In another embodiment, the present invention provides a novel compound,

wherein the compound is selected from:
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Z-2 N p OH CH [0045] In another enbodi nent, the
present invention provides a novel conpound, wherein
the conmpound is of formula Il1l: [0046] RI and R2 are
H, [0047] Z' is substituted with 0-1 Z2; [0048] Z2 is
i ndependently selected fromF, Cl1-2 alkyl, CF3, OCF3,
and OR3; [0049] is independently selected fromH
and Cl1-2 al kyl; [ 0] R4 is %(O) NRR; [0051] each R
i ndependently j, Binected fromH, G -4 alkyl,
cyclopropyl, c [, rand - ycl opropyl; [0052]
q i WO 2009/082 US2008/ 087875 [0053] In
anot’her Re gigent, the present invention provides a
novel conp Hv\,her ein the corrpowglgl is selected

from NH2 ©H o
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[0044] In another embodiment, the present invention provides a novel compound,
wherein the compound is selected from:
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[0045] In another embodiment, the present invention provides a novel compound, wherein the

compound is of formula III:

[0046] R' and R? are H;

[0047] Z' is substituted with 0-1 Z%;

[0048] 7% is independently selected from F, C;-;, alkyl, CF;, OCF3, and OR?;

[0049] RYis independently selected from H and C,-; alkyl;

[0050] R*is C(O)NRR;

[0051] cach R independently is selected from H, C,-4 alkyl, cyclopropyl, cyclobutyl,

and -CH,-cyclopropyl;
[0052] qis 0.
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[0053] In another embodiment, the present invention provides a novel compound, wherein the

compound is selected from:
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[0054] In another embodiment, the present invention provides a novel compound,
wherein the compound is selected from:
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2009/ 082720 PCT/ US2008/ 087875 [0055] I n anot her
weniwoasatent , t he present invention provides a POWE2008/087875
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[0055] In another embodiment, the present invention provides a novel compound,

wherein the compound is selected from:

D~ </§| f*\/QJL .
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[0056] In another embodiment, the present invention provides a novel compound,
wherein the compound is of formula I11:
[0057] R' and R? are H;
[0058] 7' is substituted with 0-1 Z%;
[0059] 7% is independently selected from F, C;-; alkyl, CF3, OCF3, and OR?;
[0060] RYis independently selected from H and C,-; alkyl;
[0061] R*is C(O)NRR;
[0062] cach R independently is selected from H, C,-4 alkyl, cyclopropyl, cyclobutyl,

and -CH,-cyclopropyl;
[0063] qis 1.
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novel compound, wherein the conmpound is of formula

[11: [0057] R and R2 are H, [0058] Z' is substituted
wth 0-1 Z2; [0059] Z2 is independently selected from

F, Cl1-2 alkyl, CF3, OCF3, and OR3; [0060] R3 is

i ndependently selected fromH and G -2 al kyl; [0061]

R4 is C(ONRR [0062] each R independently is selected
fromH C -4 alkyl, cyclopropyl, cyclobutyl, and

IR R ORIk .

wheRirethe Rbmbove iseloctpd @vhdes a novel conpound wher ei n
the conpound is sel ected 1fIIrom NH2 ,N'"NO O\N~ON
NOHI1~ OH OH NH2 NO NH

Ao

OH OH
NH,
O
N x>
N
o ¢ jl\)\//\/gj\o NH
N™ N
/\N o
OH OH
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ONi AO~/ NHO OHOCH 16
PCT/ US2008/ 087875 NHL "N O N
wO 20094082280 OH NHL O O <N | N N

WD 2009/ 082720
ONNNTflI, O~ VO Z
"ONH 2~ N N /PEI/pSI0oghs7875

OHNHL /NI ~NONO p NNOI1I *I~i N/ NO HM™
OHNHL | 'NOi fl' pNNONH/~N/ NA~OO HOH
OHNHL NNO p < NONNNH Np O HOHHNHZ
NH,
NfN O H
& JL N,
s o
H
OH OH NH,
N N 0
/\N 0 O
H
OH OH
NH, "
N S O N O
. «I:N\\QJLO
N™ N
/\N o
H
OH OH NN,
N SN J(i
7
J{O <N|jl\)N;k\/© OAQNH
/\N o 9
H
OH OH NI,
B )y
| SN R
/\N 0 O
H
OH OH
NH,
N N O o
RS o e
g 0
OH OH
NI,
N SN O
0 «N:fN\’)\/OJLO i
C EK;O:I
OH OH
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OHOHANHZ ~NI NO koZ-'CNH N
7 WO 2009/ 082720 PCT/ US2008/ 087875

<pNNQOQO-p Np HOHH NHZPOE/NSIDSHSTSTS
~HOO OHOHN#Z N-NNO AV</ NOAN

OH OH NH,
O
¢ TN X
0 z NN NH
D~ 1"
N O
o O
OH OH
NH,

0
N B
N
o ¢ ﬁ)\/OIJL OAQNH
D\ N
N
N 0 0
OH OH NI,
0
N B
N
O <, f\/ NJ\O
D\ N NH
N 0 o)
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NO O< NNIt"ONH ONO HOHOHNHZ N-NOp </
xcJ',H O H OH CH 18 WD 2009/ 082720 PCT/ US2008/ 087875
wQ 0@85%27e0 anot her enbodi nent, the present
provi des a novel conpound, wherein the conpound is
selected from NH2 <NI LNONO OZ2 NNO HOHO

NH2 \NO i Ni NAONZzZ O N'/""-NO HOHOCH 19 W

2009/ 082720 PCT/ US2008/ 087875 NH2 | \NOHONNN
~0-\z

[0065] In another embodiment, the present invention provides a novel compound,

wherein the compound is selected from:

NH,
0
N S
N 0
. ¢ f\)QJLAC—
N™ °N
/\N o
H
OH OH
NH,
NfN Q
4 ) NH
| <N| N O e
/\N o
H
OH OH
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Z NpHOHOANHR O O\NNNO\NH N11 Zz Hp OH
OHNH2 NNOIul i p<NNOdd/" OZz HOHOHNH i ,
woR@9AR72p N O~NH N OO HOH COH NH /N | N BCEES2008/087875
NONNH O H4OHH NHz /"N N OO p NNQO Zz N\VJ
NpHj~ OHO™
NH,
N SN O Ef
4 | JL
/\N o
H
OH OH NH,
N TN O
0 <’N |N/ NJLO \I\\TP;
H
OH OH
NH, "
N O Q N O
N
0 «N:fl\})\/O\IJLO \T
/\%I o 2
OH OH NH,
N SN J(i 5
7 V4
O" <N| :fN\/)\Q O/E/QNH
/\N o 5
H
OH OH NH,
NSy O 72
p2d
| </N:GI/K\\/(\)NJLO e
/\N 0 O
H
OH OH
NH,
N N O o
0 «N:fN\/)\/O\IJLo Al
C g 0
OH OH
NI,
N SN O
0 <’N1¢)\\/©J\o i,
g k ;o: I
OH OH
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2009/ 082720 PCT/ US2008/ 087875 N2 \NON p NN
W@2009033220 N ZZ p HOH HNHZ N "N O </ N-O NH Pau/bSZas/087875
~Z2Z HOOOHOHNHZ NNNO~N-~f A~NLPpPNO

ZZ pHOHOHNR2 NOZ </ pl N-O~NH N

O H
N
ST o
> - N/\/Q =t
Z
N
o 0]
OH OH NH,
o)
N e
N
¢ N
0 z N7 0 NH
DA T K
N 0]
o 0]
OH OH
NH,
0 H
N N O
¢ fN J'Q
0 N Z N (0]
D\ N \
N z?
o 0]
OH OH  NH,
0]
N e
X N
4
t Q <Nj|\)N\/J\/©\I O/KNH
N
o 0] 0]
OH OH  \p
NNy Q 72
¢ N >
0 N P N O 7
D\ N NH
N 0)
o 0]
OH OH
[0066] In another embodiment, the present invention provides a novel compound,
wherein the compound is selected from:
NH,
«NfN j\ N
Raavea
N™ N
s
N 0
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NOO HOHOHNH2 /NI ~-NO/ZZ ON NONNH HOO
OH OH [0066] In another enbodi nent, the present

WO pwef837omn provi des a novel conpound, wher ei nP€TES2008/087875
conpound is selected from NHZ NO I N~ NO p NN
N~HO OHOH 21 WO 2009/ 082720 PCT/ US2008/ 087875
NHL. o ~NI -NN " p NNNOO / _NOHA-- OHOHNH

N'"NOO<NI , NO-NA~NN/ HpOOKHOANHL NO
NO /| -1l pNNO
NH, y
N N J?\ N
4
0 <NfN\/J\/© O/X}O
/\N o
H
OH OH NH,
N TN O
0 «N:fN/\/O\TJ\O N—
/\N 0 O
H
OH OH
NH, \
N S Q N O
N
/\N o
H
OH OH NH,
N N O
N
AT~
N T
OH OH NIL,
N 0
o <X W
N N)\/Q N
/\N o K N\
H
OH OH
NH,
N SN 0]
o «NMJ\O N—
C g K :o:l
OH OH
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2009/ 082720 PCT/US2008/ 087875 NH2 N <
O~p NNp HOHHNH2 N ' NO

/ NOO H
"I~ OH H

WO PCT/US2008/087875
\NO p NL N

5

NH

2 /
0]
an A~
¢ |
> i N N/)\/O\I 0T =0
N
o 0]
OH OH NH,
o)
N <
N
/
o <€ |N/ N O/\§N_
D\N 0
o 0]
OH OH
NH, |
0]
Q . N/,\\/O\I d
D~
o 0]
OH OH  NH,
0]
N
¢ fN )G
0 N N/)\/O\I 0 N—
C N
o 0] 0]
OH OH gy
o)
N
¢ fN N
Q N /)\/O\I 0
D N N
N g
o 0]
OH OH
[0067] The invention provides a novel compound for use in medical therapy,

preferably for use in treating inflammation or protecting mammalian tissue from inflammation
such as an inflammatory response, ¢.g., resulting from allergy, trauma or ischemia/reperfusion
injury, as well as the use of a compound of the present invention for the manufacture of a
medicament for the treatment of an inflammatory response due to a pathological condition or
symptom in a mammal which is associated with inflammation.

[0068] The present invention is intended to include all isotopes of atoms occurring in

the present compounds. Isotopes include those atoms having the same atomic number but
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</'I NNON NN~NOO OHOHNH N JINxxcNi0'cJ HCH

OHNH2 NNOO< I NON NNNOO HOHOHNH NN
w@2002082720 N NN O Np HOH OH[0067] The i nR€nUSING/087875

provi des a novel conpound for use in nedical therapy,

preferably for use in treating inflammation or

protecting manmal i an tissue frominflammtion such as

an inflammatory response, e.g., resulting from

allergy, trauma or ischem a/reperfusion injury, as

__well as the use of a conpound of the present invention
differest ntaﬁj@nmmb@rﬁ-aBy ey ob fecrerpletpmateesid wighout h@ltﬂ?@aﬂmﬁes of
hydr8%engiﬂ{:1.luﬁé L AnmRLQf é(e%u':ce%ﬁl%).nl%gto Qseoﬁc%\gﬁonﬁﬁélﬁé?é 8914 c-14.

condi tironh or synptomin a nma Ich 1S associ at ed

[0069] t h i nThamvahticinalsd PORAEs tho @sPéf:sesthibihiticardfitidde icdmpounds with
intended to include all isotopes of atons occurring in
at legsh @np BBy sREYOUNd of B sEEMPIR OF sierd & seRpouad dvistype IV

pho Sg@#y%%%%g’%@%% %ﬁ&’ gl;elfcfoﬂm%%n R be 336d‘4@o%%%§§%€1§%$ decreases in

erent mass nunbers.
the ig@aemalorgrcaplse naddhted Wyhleukodytasi t at i on, i sot opes of

drogen,include tritium and deuterju | sot opes of. .
l0075ﬁr bon TAEIMTBRIRR 450 BERgides 4 RharMyERYica TAIROSIOACPBIRprising an

offe@ve Anlollf! IS nifdend BLHRrrchANPINRh! @ Marh&38cally acceptable
conpounds with at |east one anti-inflamuatory

salt thorep 6 im dompinatéorawish e pbéimmgettically eogeptabtt dikieat arygewridryand
oS RRS S5 A S LIGoPTE RELIRRER cun e
presented as a unit dosage form. The carrier can be a liquid carrier. The composition can be
adapted for oral, intravenous, ocular, parenteral, acrosol or transdermal administration.

[0071] The compositions of the present invention may further include a Type IV
phosphodiesterase inhibitor, or another anti-inflammatory compound (e.g., other than a PDE
inhibitor). The Type IV phosphodiesterase inhibitor may be, for example, rolipram,
cilomilast, or roflumilast.

[0072] Additionally, the invention provides a therapeutic method for treating a
pathological condition or symptom in a mammal where the activity of A4 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 the present invention,
or a pharmaceutically acceptable salt thereof. It is believed that activation of A4 adenosine
receptors inhibits inflammation by affecting neutrophils, mast cells, monocytes/macrophages,
platelets T-cells and/or cosinophils. Inhibition of these inflammatory cells results in tissue
protection following tissue insults.

[0073] In addition, the present invention provides a therapeutic method for treating
biological diseases that includes the administration of an effective amount of a suitable
antibiotic agent, antifungal agent or antiviral agent in conjunction with an A, adenosine
receptor agonist. If no anti-pathogenic agent is known the A4 agonist can be used alone to

reduce inflammation, as may occur during infection with antibiotic resistant bacteria, or
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the inflammatory response nedi ated by | eukocytes.
[0070] The invention al so provides a pharnaceutica

W@ 0083720 on conpri sing an effective anobunt OPCHUS2008/087875
compound of the present invention, or a
pharmaceutically acceptable salt thereof, in
conbi nation wth a pharmaceutically acceptabl e dil uent
or carrier, and optionally, in conbination with an
anti-inflamrat ory conpound. The conposition can be
presented as a unit dosage form The carrier can be a

certain giisgs seahrasdhose Thas causPo it poRbadadnwnaliyidhs wgthpdincludes
tal .. in ul.ar , ~pag ent . 0 .

ol righ O L R0 R R TR SO e REG RS Seoflscng provide
adjudtivichikcrppyefoe frcathitvesdnditioneBcH ds( thaefiflinn@htiste causty be sépéis, for

phosphodi est erase i nhibitor, or another_ . . . ]
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terrorif \péa'prfig sudi i a ?H?Qx, oM ﬁﬂﬁaﬁﬂgﬁér h%o@i‘f’glagf?@érﬁf thOfike. The

may be, for exanple, roﬁlpran] cilomlast, or
presemfinveniibmslso pfod (iR hdjddchistel tbevapy for ttchendnhwlsthabbacterial, fungal and

. _provi.des t herapeutjc nethod for treating a .. o
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and agoni sm of said receptors is desired, conprising
selectim Aisstdegndsuey teocpdomaon®is. i n need of such therapy, an

fecti amount of .a conppund of the present P
10078 ent 1 e PRSHarGhuPhaRRDRY EhPipiE aRERITE! axpipe iologicu
disedsBeth@pprovdlte inflamalatiel SiEhdrARIncde i yerhbifaidA wili2fdisease killing

adenosine receptors inhibits inflammtion by o
medigfrice Ehess gnahedst basshialis compigatiereyith antibiotics, including but not limited to
A/ - t t - / :
v GORRKER! IRGASEIARGTy LA RLELT T Bl B0 8fpruce e
virugee sididding buttnios Bmméted py thbecthiiotauboR S UsavgretdcaRuespiratory syndrome
insults. [0073] In addition, the present invention

(SAR? binfhsazaandfdoipwith o wikewaatiedral theeapy: Ao ipsludaskare ypast and
y : ' _ } [l Len of an
Fon b A R8P Bl et
[0078ht i f undht astdenteriol agant, antifuagal agentor kmtivach pgant tarobe co-
wi.th an A2A adenosine .receptor, agonist. |If no.
admiisted i ognitencagent ith TR R RO TR RO R ALBR s aihpgcan be
can BSREiAIsRA& dither SiBRAUEEedully| RATRIN Qe GSthERYarO6Cddiministered
during infection with anfibiotic resistant bacteria,
subsequeatly \Whc2009/108 2 22 0niBaTtio8 20 18y A 7RIEBosimEtcteiter agonists can be
. viruses such.as.those that.c SARS or, Ehol.a. .
prion i HE P i BRS 4 PR POl 8 Rolfratef Lierdfifiragonpf he agent
Prefénibl§ thdadthikistrafiddbt @k A, I Bécnddife 2ELPOS hdiste GEPbOvithin about 24
agoni st can provide adjunctive therapy for treatnent
hourg gpdimoroprsfesaiy wakin abeat 1 hhowpmat i on, caused by
psi s, e T - -
10078 T g RSy R B YR R W By e
sepsisesavorel sspeisyaad poentid lc theass stamihihf¥mniatdrar€pbase syndrome, in
.Escherichia cali, plague.and the |ike. The resent
additig, toriepahshock ol st A AEROSHY; TEFFITANABORINE CABY w@tfpele anti-
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agoni sts. [0074] The present invention provides a
t herapeutic nethod for treat;ng bi ol ogi ca
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di seases that provoke inflanmation either alone or in
conbination with a disease killing nedicine. These
w0 nabog2hact eria i n conmbi nati on wi th anti bi ot PCEUS2008/087875

including but not limted to bacteria that cause
anthrax, tularem a, plague, |lyne disease and ant hrax.
Al'so included are viruses including but not limted
to those that cause RSV, severe acute respiratory
syndrone (SARS), influenza and Ebola with or w thout
anti-viral therapy. Also included are yeast and

[007f7hngal Th¢ aett-idlasnnpgtety dfectwh Anueceptariaggeiaishappeen documented in
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cause of death in the United States, are increasing
agengscahmpeeysahenred@ermentalite saisahbe serisisir bamelytiareraisopndrome or
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escherichia and plague. [0078] The agoni sts of A2A
adenosi ne receptors of the invention can inhibit
wmeauw/0830 | , nmacrophage and T cell activati on BOMUS2008/087875

t hereby reduce inflammti on caused by bacterial and
viral infections. The conpounds, in conjunction wth
antibiotics or antiviral agents can prevent or reduce
nortality caused by sepsis or henolytic uremc
syndrone or other inflammtory conditions. The
effects of adenosi ne A2A agoni sts are enhanced by type
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shock. [0083] In another aspect, the present invention
al so provides a nethod to treat severe acute
WO e@piogER®©ry syndrome (SARS), conprising adm nPGT/@81008/087875
to a mamal in need of said therapy, an effective
anti-inflammatory anmount of an agonists of A2A
adenosi ne receptor, optionally with a PDE-I1V
i nhibitor, such as, rolipram [0084] The invention
also provi des nethods of treating sickle cell disease
adm ni stering the A2A agoni sts described herein to

suchaas gubpsator dompeid angmal Braferplely the sempogds @4 gie, invgnyogs}e used as
pharwg?lﬁ él%?l%%sesl 1?&&51}1%8 { 8 sltrggsz)rs tﬁg'{gagg ﬁgezulgﬁ %h%ﬁﬁ&%ggélcal stress
imagiss &% shddetédiion 28¥ e&‘sbismeﬁf of @RsIRIRALNcraldiehdt. ThenrsHi dompounds

a_manmmal , 27 WO 2009/ 082720 PCT/US2008/ 087875 such as .
of ths imsRHEAN Bicfd sl essandusinaagenisrags potgn apd selieli oty Agrnosine

t .

reccffbrs B8 Ao UESMABRAARE, LA By R MSIRTRLLA £t bogy following the
imagpi@prvacs! ogi cal stress imaging for the detection and

sess t of coronary artery. disease. .Th eC|f|c
(0085 npou ndaus. Jhe RiFRST HYERHANGHOTide dimcthed for e Hsartggnee and
seveREASH Drafy RLEHendRd iS£hRfInM Suh af L AuREe 5‘19(?&6? €omprising (1)
réceptors,” but”are also short-acting, so th they ‘are
adminggérdigyancineamedf ¢rye arieorb sdypbwids oitrgpredest mmatganﬁgld 2)
rocess., [.008 resent ventio r ovi. a
perfffie ebpicobent Ayl ' FRER TR s b Es DL by o7 sha
anoﬁ QRBFyYst@Hok& y Stenoses in a mammal, such as a hunan
ject, conprising (1) adn1n|ster|ng an amount of

[0086’he or Wb BVEBlRTORIAYEICHE cerAROyRdens dlit PEsAne HVERIPTafe uge2n medical
dlagxgc?s 1C %?T(]mﬁg@%e% é)&%éll\}lg ryqitd?u&‘pnstf%{e tlﬁ'%m‘e(% estegceao%t s dtasg&gi/ng the

sevesityesfos@snarly QR8T steTb@esl invieniiag mubyreavmepreaem: mﬁumdpmfmes the
t he present invention for use in nedical _diagnostic
use ?fracﬁ‘?@f&l?% ¢ of the dreseatgnyentign fQrstie manpigetwEs Phfgphag@acologic
vasoHﬂ@cé? Gt Q/Elch%ﬂgld%%%ﬁﬁébvﬂﬂ chﬁfgal ep%?fﬁ@f h%ﬁagﬁl t&CRhRUE for
arte stenoses I n a hunman su ct. -|Q ep egent
diaghm@ﬁndm?.sqssmg tlebesctdnih of caremarg fartaryleimaml Roecfefred paafusion imaging
resent jnvention for the. nanufactur a
teeh v B A LG BB SHAPUAT S ey (EEGIagornma
carné’i’h S8inGhaph PosiRBh bHSIsRIA thABGIPRY ECHNhEUES nfa@hetic resonance
di agnoSi ng and assessing the extent of coronary artery
(NMi) smagiog, rmgfeec resdnpee imsgion (MRApinmging, petfusieuesitraste

cchof By Tl TR P b LIRS AT Bt b ey
tmﬂ@@qngq@@hE(ﬁBET) nucl ear magnetic resonance (NWR)

ging, magnetic resonance imaging (M) inaging,
[008§br fusi 6he &Wﬁﬁtﬁ%?flso pondear ahugreaphiral engrosiion comprising an

effe&%%ﬁ%ﬁﬁﬂ &?gﬁgcg{rqgcg{?ﬂ%?é &E@@F ﬁ@?ﬁ@&{)@%ﬁ@%@%@%al Iy acceptable

salt tzhblssof i ovhbli@stien whaalphmwcemaiallgz @rmpﬁmbtd dameﬁmrmamrnlqeferably,
an effective annunt of the conpo éﬁ esent
&\

the Gompaptip i, Pretents ﬁﬁé%@@&geéamw @a% 5p%renterah e.g.

intrab BRIE A fusibft conmbi nation with a pharmaceutically
acceptab?e di luent or carrier. Preferably,

[0089] The following definitions are used, unless otherwise described.

28



the conposition is presented as a unit dosage form

and can be adapted for parenteral, e.g., intravenous
wo pdouss20 [ 0089] The fol l owi ng definitions areC/ESINS/087875

unl ess ot herw se described. 28 W 2009/082720

PCT/ US2008/ 087875 [0090] Manmmal or subject includes

human, equi ne, porcine, canine, and feline. [0091]

The term "substituted"” neans that any one or nore

hydrogens on the designated atomis replaced with a

sel ection fromthe indicated group, provided that the
[0098Esi gnabdnratloissbipeinglndasduenaycquincn percinecerainse andafedine.

at th tl ol d

(00990 & SHEEERY SRR AR b Y SRk 1y ST F e
designacydogenss @placbewath aneRtgor ﬁ@[h&ﬁ@ﬂldlca{éﬁtg@o@ﬂ pﬁdvhdddenzttshe

are not present on aromatic nojeties. i s

designatgratome RPEPY, Vakﬁnew nog exGegeRst: a{l@@lgeqhe AP'IWI‘“@@%%@ in a stable
com (gfnlgn SVA&H fl Mbéﬁtg?nt | g 2169 5L CP{ enY § eing Wh ¢ n% A egglgg?&?eplaced
Keuumbmnuh&s&mnmtgh$mﬂbamnnmﬂdnmmbnma branched chai n

oner s "isopropyl"” being specifically referred
[0092], Speﬁufq 3‘111959 Sllpres DERY 07 - be et byl et hyl
[0098] 0py| A'leﬂ REARW botR b'ttréikht a‘nagbraméhé’d alk?l%o@ﬁét Bﬁt’ reference to an
tert-buty pentyl 3-péntyl, neopen , and

indivithen! ridkei] siah asriprapyKherhldoasivalyntht @trwght[ mgwdeSple@ |bfanched chain
. and preferred val ues 0
isorf chief BRP SRy s pry B P ERRY ?P%ﬁ%@% G gl gon be
metHy&yhyd Operjil ﬁaﬁbpﬁebﬁyh eJo-lefl fredbual té@tsbu@yl ?éﬂ?!ﬁr 3-pentyl,
val ues def i ned ranges for t radical s and
nﬂﬁﬁ@%&ﬂﬁﬁﬂb&ﬁ@ﬁhePGQQSPHYﬁW%%WﬁQR?mndbﬂﬂtreatnent covers
[009&1: tr egf)&?ﬂg at?J r@fegljeﬁ %Qﬁlg%ﬁ&%{ ﬁelb&} fgr Subst?tﬂgnts, and
cl ude BVentt n e di sease- s e from
rangeg; @terﬁ'or ilsiratichn dm_mrhéy da iotpactude vihar deﬁmﬂ eralusyslhother values
is predlsposed to the disease-state but has not
Wlthyﬂedeﬁaé@ FAgER L dueddiagls apdsyisgtucts. (b) i nhibiting the
[009?] Sease“'isltegﬁlgg” dr-Geatnfthp VR trrea‘grﬁgﬁl TRMERL e and/ien mammal,
relievi the di sease-state, e.g., causing
and meh;mie$ s@a))prewénthigehd iisemsatasd Gom aanmnrllng an d esanrrea;i in particular,
oint is. reached ing a ncl udes, t
wheig R TBHAFHDi PO oSy HB B St og G B b 1l ST béeh diagaped as
hawﬁg]ﬁ (bR &iHibifhg ek RAQSth:, c Y&l %&bd@ﬁﬁbﬁt@ hAI/bO®) relicving
may or may not be dlrectiy affectlng the disease
the dissagg-stateatigecausimgrrsgrcsssinoet, the dm@s sta@runtlétacde$lred[@®09@}lt 1s

here i.n the n " refer

reachy. JEE AL RRLIR BB Ghe 4 DS oy digaliftefi dppsen the
painloR €isbgfcrd SRRGtMSUEIE CRPIIQLtiADMBY 8 mayf A6t be directly affecting the

co-admi nistration of an agent and an AzA adenosi ne
discgsg fRpt SFUSAPEHRSEHSSIONNANIRIEONaRIF) ni St 1 at i on of the agent

d agoni,

1009800 et Rt Rl e Lo ARREREOL it el b ipiffion of an
anti-ﬁéjﬁm@ﬁlagaltwﬁdﬁt}hb B4 BdpmDbiat Scceptor Bgoniyt | fF he t@-adrmmstratlon of an

admnistration of the agent thin mnutes or, up
ageng g 0 Az HGHPUNCTCEFEPT %@P@Fséan%esa?éﬁql?fﬁ%%tfoé‘tqf@?F %ﬁenf ﬁléi agonist

cithel %ﬁlﬁﬁ&%‘%‘t&%}%% f;}g%&s bPSoqEEER O The e ¥en HQRURBAEARN of the Asy

adenosine receptor agonists can be prior to administration of the agent, within minutes or up

to about 48 hours either before the administration of the agent. The A4 adenosine receptor
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agoni sts can al so be adm nistered after the agent.
Preferably the adm nistration of the A2A adenosi ne
WO e@e820 agoni sts will be within about 24 houpcT/aRmIS/087875

nore preferably within about 12 hours. [0097] The
conmpounds of the present invention are generally naned
according to the |UPAC or CAS nonencl ature system
Abbrevi ati ons which are well known to one of ordinary
skill in the art may be used (e.g., "Ph" for phenyl,
"Me" for nethyl, "Et" for ethyl "h" for hour or

agorfiguean alsedbe administored Q;ftﬂmthee%m@fr a&rafegcybly thoedeynistratign|of the Azs

r 0
adenggmgp& ﬁt%lr %é %?ﬁ%?%ll Qe ézﬁh kalbﬁl\}t?r%lt ljlgoﬁﬁ Zdv‘gf&frd’?gf%{aﬁwglﬁlg about
12h5mgral center and nay be isolated in optically active

racem c fornms. Preferably, the riboside nnlety
[009t7he pr ed BREOmpRIEGE PHHhicinsesgrl inyedion agmgmerally pagsd mng to the

TUPAETRUS, la%&]%' gétgmp 9\%?@52&1&@ Whidht ark el %nB&n to one of
under st oo present 1 nvention enconmpasses any
ordinaay eilan tlmtpm majl btyumdt(k ve,"Piofoy pbemythi "®/e"dbr methyl, "Et" for ethyl,
”'W%t reoi soneric,form or mxtures thereof, of a
" (9p S RAOBR A0AT] fRIGPRT SHIPHIEN possess | he usef ul
properties descrlbed herein, it being well known in

the art how to prepare optica[ly'active forms (for
[0098k anpl elt vioyl beappteatatadibydhoserséilled ae thearf hanthpgompounds of the

pres?ng &%%Pé%bavze%&gglﬁa%ﬁoé]gr bqr#lrecoemea B{Iﬁ? 313% %slgia(t?q/@ optically active and

race@icfobth§ Prof@taBIy, @ eSribdRideGhbit@ of $h/d'11§1’6ﬁ§1t ﬁlveﬁ?tliom derived from D-
chronatographlc separ ati on using chi ral statlonarx

ribosgh ey campowskymay cabibernelyieorptishio ;Hi ipto beagpsigrssaod that the present

Sk e r :

1nve§tﬁ]ﬂ é/ﬂcg%%yﬁ%g?gp; Iﬁl\?h(:i cﬁgﬁf Céi&\lllﬁl’ \80191%n g&v\%c, iog Etteﬁez)'lsgfg}e.rlc form, or

mixth8 ﬂ%reoﬂmcdrﬂilﬁ)uhﬂ bfF &mmi'z@myn,r elsipl psgssstthatisefia privgerties
treated (includin reated rophylactlcall¥§,mnth a

desceb?f’p%%ﬁa, ispeingavely q@@@’ﬁtm ﬂr%’ﬁb% i0 PispaE oRasdlly agtiypogms (for

exanﬁMQ %yl ¥sdifon df‘?ﬂ% Q’c&ﬂfc fofth® .rﬁ_{%ﬁ tHoAMe uteQ ‘or (eﬁgyrnatlc

t'ornmune stinul ation ?autgl ne di seases), such

techhigpess be syithesseftas uptlcaﬂlyl-etc'tipé stagmigenasiias, Hyrtillﬁal sylnﬂteyls or by

from endonetrij.osis, 8$Ia e

chropiafqgti ifgseP?Fé‘tl%E%lP%EP 105%@?@%@9 PR e F%W &9 detpranjps pdsnosine
agontisQ a@lﬂl@gﬁ&sﬁﬁg @e @Es’és%sérﬂfeh%@f% Qk )Asmg BIREGHRRE &StsQhhich are well
di abeteés, including | eg ul cers, Cohn's disease,
known gethagity e colitis, |nflannatory bowel di sease,
ost eoporosi s and rheunatoid arthritis; (b) allergic
di seases such as asthma, hay fever, rhinitis, poison
[009BVY, VeRnndngGRNinflafinalory/irSs g@ﬁﬂes @d@hn be treated (including treated
eosi nophi | - medi ated 30 WO 2009/ 082720
prophmmssﬁmbmtb 8FemBoURGLRIdhe Pisiant ipentieniontignayaxisa Jypn!V PDE
1nh1‘tgf<olr,na§9 Hf@r;ﬁrnzatlo %]%?& é )d?qﬁ%g%%&d\ﬁ%&n Sl?d’%l%n’giﬂftb %fﬁ&ﬁé cﬂ%’l%)ses) such
as lupoé ﬁ@theﬁlﬂﬁasds sedsgls sclifdstsdlnlfﬁghli'@llif&brﬁ end@pdtiiosis, s@clkdiabetes

encephal it |nfect|ous arthri endo cC S
meﬂlgjv%m@@ th desiypiion ofpgppisatic ISL%% Ieprdipgrisy 51?@%% %ﬂgﬁhe inflammatory
cons@iﬁelﬂEék)%f AR Einclubin grlé‘éqﬂ@ se@ﬁlhﬁ' d%@é&%l@émﬁ@eoéﬂdlﬁls

cer ebr al ria, bacter!al meningitis, acute
1nﬂan&nq$0nyd10®rej/ dﬂe%b;cs@psgoﬂdraomehe(uﬁmmyi artbhtign(bg allergic diseases such
bstruct.i ve u monar y di seas i sease,

o5 o oA Y Gt G R o RSO S R CPIUnCilit HEe rocpyl-mediated

inhibition of reverse transcriptase inhibitor

activity); (e) wasting diseéifs:



cachexi a secondary to cancer and H'V; (f) organ,

tissue or cell transplantation (e.g., bone narrow,
wa@oeomesz72ki dney, lung, liver, heart, skin, paneCEHE2008/087875

islets) including transplant rejection, and graft

versus host di sease; (g) adverse effects from drug

t herapy, including adverse effects from anphotericin

B treatnent, adverse effects from i nmunosuppressive

t herapy, e.g., interleukin-2 treatnent, adverse

effects from G(TS treatnent, contrast dyes
condafinrishi( Otskinsdiseagescusk asepm@mg, ot GUNESHS, ceremarEiectious skin
ulcer%dﬂe%ﬁlﬁg of ﬁe%c&xgunf gc}r;l]ﬁ ﬁtgsgl @i célotu ﬁl%&{ggpﬁ]t’clu%ﬂ% sepsis, septic

shoc&l @eptialitis, iAfedtiGscOSiitis Sendut@xtccshowngwm BRIV e SBdcRNJarisch-
)é}@) cardi ovascul ar conditions includi nfg circul atory
Her Py

e deactipRiEE e glagus; téilaaﬁ%?l&t ehe 1 phiggles ipxig thetke Pvebral
S5 RRTEL UG 82y B o BOBLEREUR A% o3 sonic

obstlamgveoplla'mhyry dmﬁd;ea(n@ﬁﬁ[@)r yyraodis¢ase,didUimysnipn v(él’%ﬂiml—erﬂmsqed HIV

rephﬁgﬁg& 3 gi “&hlgﬁl@g %rf gqvlggéﬁ éﬁ%%ﬁrc el g pﬁﬁllgl\{q% ﬁrc]t?‘?qr,yt) {es Wastlng diseases:

cach¥&a QsRAAMY 1O LARWM Al HW%Q&P s RQIFREN Hﬁﬂ@lan‘{é%ﬁ)ﬁ?(@ @S Bbne
foll ow ng cerebrovascul ar accident, pleuritis,

marpes ceraca ikidnsy, lang, livien heant,chikov aswutaic 1$idﬁb1mphldmgdmsldﬁnt

t o] .
reiegf v g e Gl B8 (R PR fipy HEpoine
adveirdeestreels ffdn? bifPhotetiEn BOtréMihBist, adehsd cfRbK Fdm mdubdi@ppressive

i ke. [00100] Additional diseases include equine

therapiys g o erterlagliin? fsatmgnd, avqrse effretss fsom @¥« T Streatingpia sentrast dyes,
antllll&g)c]soegtive% Seﬁf%%tg 'fr%Hl éf\/l g@%ﬁl([)egﬁerlﬁ%{hﬁvig%% ng‘%c% ?1; é&gio@ﬁorﬁe

treatir@8f) and ecbvevde@f&ctts Ia)é anmﬂge;moaﬂé epanfeusi Ism)lmmtlﬂjs Uﬁd/l’IiuSOSltls due to
caused by angi opl asty or throbaolysis.
IMMYBEUPRLGFAPN; (%{) é%résqva%?ﬁ&ﬁr @Plﬁdl&%ﬁ;ﬁnﬂgd@a @Ha%létoaf disppses induced or
exas?érﬁt%ﬁ'% HOARAHALS f%s <Hs5” duch B 1sé1§9%5 %Her&&?e?&@??%nﬂﬁ’e@al
n, tissue transp ant at’i on .
vascuiaadspﬂsa,lmmmcms foﬂowiﬂgcggrwlastyo inflaemogenyeioctid aresysm, vasculitis,

ol TR AL 54 £t U8 BN, 31 M0 iycpertusion

1nJuﬂynta{saw%uo&fagqhwr@aﬁloﬁment&ﬂfagé Gb RN fdlﬁ)tvhﬁé 8@tBi®vascular
and the treatnment thereof, including angi opl ast

acm@ng rpﬂetmtlagmmdltlss hghthe ph@@@n@m{lar@n@h@éqqnﬁ gf dlabetes (1) dialysis,

inclu I1n epga%dt}%gﬁ%%ospegfm}eﬁpcﬁﬁly%lga(ﬁ}}go%?\fghﬁ() te}fllgg]al 81fr thM1Fal trauma
due Rftess, hie, aaf(ztlﬁzindtthehk@nset of the inflammatory
response, ., after the subject is afflicted with a

[001B8k hol og\@dﬁwnaltdl%aaw inqlade gaing disasdera sughys)lamingisomgd founder’s
dlse{)gsponse [00102] Tissue or cells conprising |igand
ound receptor sites can be used to neasure the

[0019¢&] ect | O€lpyrtiotilat asdrecanmpofiitdsy fsakhie spadithd presee e@hpsunds to limit

subtypes, the ‘%l‘ mount .of bioactive conpound i ntgybl ood
inflagrmasedPSHORSRSi BBy e Atchemiy gBETTeOrCAHITY & Gyl bysangioplasty or
throBdis. 19sd 6’%% i fWarRRERRL 4l efﬁ&aﬁ Fapeykd 6f Ag gfgséntfc%ﬁlﬁtoﬁﬁds to

t reat nent di seases or conditions associ
limitriefl@pinetorg rdsponsas tua/@targm, tlhgueccxn atlhobinspipngaiod, iageht s

and rec tor. l.exes, and nmeasur.i n
tran BT 51 K ERP S RETHECDtic PR g T BN T SRy Qe
the agent, or the cellular response to said agent

(e.g., cAMP accunul ation). .



[00103] The foll ow ng abbrevi ati ons have been used
herein: 2-Aas 2-al kynyl adenosi nes; 125l - ABA
WONBe0pA8ER0 No- 3- i 251 odo- benzyl ) adenosi ne  APClI PCT/US2008/087875
At nospheric pressure chem cal ionization CCPA
2-chl oro- N6- cycl opent yl adenosi ne; d -1B- MECA
1V6- 3-i odo- 2- chl or obenzyl adenosi ne-5' - N- net hyl ur onam d
e; CPA 1V6-cycl opentyl adenosi ne DVF di et hyl f or mam de
DMSO di net hyl sul f oxi de DMSO- d6 deut er at ed
di met hyl sul foxi de EtOAc ethyl acetate eq equival ent
diseqspopddngpmmataiy eonpitiens dusde preHatormpogiRestshbe frastment thereof,

1nclt@%h&@éﬁstfg%ﬂpﬁ Ele%lgn? ﬁgﬁtoﬂ’lacehﬁ%%rgﬁggagﬁ&%%&t gly, it is found

that 2drhidistrdtienrd Neredor[maetd kbdmponi @yt c) @tdyit mrettnad effogiveafter the
32 WD 2009/ 082720 PCT/ US2008/ 087875 . NECA 5'
onsct Rf the Nwa@gpggwarﬁﬁwé@ &rfositise the spbygpida aftlicted with a pathology or
traur%y ﬁla@lﬂﬂgﬂ&bﬁ{iﬁﬂhﬁgﬁ% 're%ﬁoése N-met hyl ur onam de;
I'odoadenosi ne
[00162]( 6- anilssuen wtle c@uprisin®Hydnd- b3>uzid deohprtdr gixosteat baused to measure
dro-fugan-2carboxylic acid eth de HPLC .
the NS PT G R TSAoT SPCIRERRT ABhy S Hggtount of bioacive
cornfikhglrd if SRR WE B3 Bﬁﬁ?ol§g@ﬂtﬂﬁﬁﬁe bf YanlZAlsed M 438 R 1dent1f otential
4-(2-[7-am no-2 furylJ[1,2,4]triazolo[2,3 Ff
therapgyt] agentsifar tha Jc@agmenanf disdaseshyr cppéicinos assocmaemvvlth receptor site

activgRbD I B PR i SR TP RTBER P ResST (I g gesurine the

exteMdF dIPORBAEAZT MEéa@a%aQtnd/or b1nd1 of the agent, or the cellular response to
N-(9-chl oro-2-furan-2-yl -] A%]trlazo o[lSc]qumazo

said pgent Ge.g) JAMP. goqmylatieer am de M5 mass spectronetry
NECA N- et hyl car boxam doadenosi ne  NVR nucl ear magnetic
resonance RP-HPLC reverse phase hi gh-performnce
[001031gui d The GiRiaaE siibityviations have been used herein:

2-Aas 2-alkynyladenosines;

ILABA N°-(4-amino-3-'*iodo-benzyl)adenosine

APCI Atmospheric pressure chemical ionization

CCPA 2-chloro-N®-cyclopentyladenosine;

CI-IB-MECA N°-3-i0do-2-chlorobenzyladenosine-5’-N-methyluronamide;
CPA N-cyclopentyladenosine

DMF dimethylformamide

DMSO dimethylsulfoxide

DMSO-ds deuterated dimethylsulfoxide

EtOAc cthyl acetate

eq equivalent

GPCR G protein coupled receptor; hA;AAR, Recombinant human Aja
adenosine receptor;

IADO 2-lodoadenosine

'2I_APE, 2-[2-(4-amino-3-['*Tliodophenyl)ethylamino]adenosine;
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TBAF tetrabutyl ammoni um fl uori de TBS
tert-butyldinethylsilyl TBDMSCI
wo eow/kaTey | di met hyl silylchloride TEA triethyl BOi/ns2008/087875
TFA trifluoroacetic acid THE tetrahydrofuan TLC thin
| ayer chromat ography p-TSOH para-tol uenesul fonic acid
XAC 8- (4-((2-am noet hyl )am nocar bonyl - net hyl oxy) -
phenyl ) -1 -3-di propyl xant hi ne. 33 WO 2009/ 082720
PCT/ US2008/ 087875 [00104] Specific Type IV
phosphodi esterase (PDE) inhibitors useful in
pr¥&CAi ng the i AsiVaibylpabermmidepdenesitfde raceni ¢ and
opt active 4s¢( | kax Ny o) 2: ' S
as ié%@é@%{os ed an dﬂ]g'é’ g glri(iy%él g’%%&%‘.%g:&s Ffé\tg @Eﬁg_fu%ﬁa%ﬁg,
4, 298d&d6noskel | pr anblaginn 2 axdovplién-0fyl B3 g uiiliyahbe/tdivpe
IV PDE inhibitor. [00Q105] The present invention
f ubyderfupspAcptesyihagidaldsldmidal conposi tions that
in a conmpoung: af ' ' i, N
coﬁ%?lggt ion with gl gpoeﬂaﬁg%%?reﬂ dedrhg&ﬁgttgklg@wéd from
t hEIRM®up consi st high-rofolttivm hadslspedtrogietiya) Leukotri ene

P Mg 5 TR pamie R R Gl -l 3,51
( FLARIn- t_glglg%ié%@%p@gb@ct ed fromthe group consisting

of zil eufon; 1; fenleuton; tepoxalin;
AbBYE€A79175;  AbBoodo-B5gylcarboxamidoadenosine

Fob il (5. 28y BB gROFESsE QY SHeraR M, azones
of hgrmul a (5. 2? 1Q§e1tin%qjaﬁﬁa ZD- 2138 of Fornul a

(5.2.11); SB- 210661 of Fornula (5.2.12);
pyMi#i nyl - subst i t bxgghertzcyanonapht hal ene conpound

AV SRR s

BAY-phedd@&tangill}; Recept or antagoni sts for | eukotrienes
LTB4, LTC4, LTD4, and LTE4 selected fromthe group
cols sting of pheRBFHIPESTMEBNe conpound L- 651, 392:

AN CorrpoundN(&;ﬁ%f_ vl nj cazol am ne conpound
ont azdgfast neca géSIIBélﬂ?eﬁ%lzglirQn SRifS

; benze boxi m e conpound BIIL
284MIB0; conpoundsudedrintdgnkiastesominbeikast , nont el ukast,

pranl t, verlukast MK-679), .RG 12525,. Ro-245913,
" BPIHEEE ( ocp asrreis phits e GRS (g CBomatogtaphy
Li ppaygenase (5- LEdrabiiapich&ism fRREde- | | poxygenase
activating protein (FLAP) antagonists; (e) Dual

i nhBBi t ors of 5-1 ipoelygdmetbylstylLO) and ant agoni sts of

I tivati fact PAR) ;. (f) Th hyl i
ARG Ehy1 | ne bt et Rt s (NSl Ds) - "and
ni TEAC oxi de  NSA8hyl4dilneCOX- 2 sel ective inhibitor

rof ecoxi b; (i) Inhaled glucocorticoids with reduced
sy$Flni ¢ side ef f BElupreaspéc2@d from t he group

copgjpsting of pre @[iaﬁgd;g JRredni so lone, flunisolide,
tri anci nol one acetoni e,ﬁbeclonethasone di pr opi onat e,
bud@ésoni de, fl uti s tiyer chromatography

p-TSOH para-toluenesulfonic acid

XAC 8-(4-((2-aminocthyl)aminocarbonyl-methyloxy)-

phenyl)-1-3-dipropylxanthine.
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propi onate, and nonetasone furoate; (j) Platelet

activating factor (PAF) antagonists; (k) Monoclona
wa@npdaoblogafees acti ve agai nst endogenous i nfl amaPOr/yS2008/087875

entities; (1) Anti-tunor necrosis factor (TNFa)

agents selected fromthe group consisting of

etanercept, infliximb, and D2E7; (m Adhesion

nol ecul e inhibitors including VLA-4 antagonists; (n)

34 WD 2009/ 082720 PCT/ US2008/ 087875 | nmmunosuppr essi ve

agents selected fromthe group consisting of

[00184k| osp&psaniec TrpabMplsphotacsterased PRED ﬁﬁtlb@ratl@fulan pragyicing the
1nsta%{]1(r1'\7ﬁ1|9cgollﬁfqlgag8@{ %ﬁ%&%ﬁ@gﬁ% ga{sptlggg éﬁ&?yl@o%ﬁj{ﬂ%{éﬁ ggrrl%fhdones as

disclasqiepidakb&itgdlii &.91Pat. Ny arliog,9a6] Rolgaakntis ancamplSof a suitable Type

formed with acids that form a physi ol ogi cal acceptable
IV PR i9RibitoHr exanpl e, tosylate, methanesul fonate,
[001 ate, Ta¢ ﬁl{) QLR qn\f‘ehh&?hﬁtheggllogfﬂ%g gh Ihﬁ%l{tﬁﬁlecomposmons that

cci nate, benzoate, ascor Ketogl Utarate. and

inchmie al cpmplotmh ofSthh atasentSovdnaibh én camblgamnmslabmesoﬁmyreahmbers

be, forned, includin d | fate, .nitr.at
seleoé?dcé?lggﬁ%gr@up gﬂl&{ﬂlsé]éllg%é % fr@ﬁg\g}qgstj )[I@BIinr?fne blosynthesm inhibitors, 5-
llpofﬁ@ﬁﬂ@@@ﬁ% Qﬁ{lbﬂo@%ﬁ@%x@g&ﬁﬂsé §ct%ﬁn§’ﬁro@é?ﬁ @ ID&F‘) antagomsts

usi ng standard procedures “Wwell known Th the art
seleatachirphghbgronp sonsisiggaf sd@ﬂom@ﬁﬂw 1 b@sleutoootw:p@mm, élbbtbtt 79175,

AobfiT 8ot S SRy BBt S RO S By 29 2. 6.0

tert-SUAFRER] h§@EioHEs oPPb@RHL 812 00); [Zchdta D) -2088 &f F(ﬁrhiullheﬁs 2.11); SB-
earth netal (for exanple caIC|un) salts of carbox

21068d jod & orawlaah 2d 2peyrdie!-sploo e 2- W@O@m\lﬁwwompwh@ -739,010;

> B0 DYSPAEN 590508 AU EAGHL 1% SRREIRASU S5, s

and BAGNx 4803 (biuRaeptoathtepdnidtynfor |atkbirenys DTB4IIOT@$ Iaﬂé\@taﬁd LTE4
to the chosen route of adm nistration, I oral ly

or
seleghed amdhagiopp cpysistingiof Rhanedhjazing3 n?n%‘m@un% -6l é&ﬂc%mldmo
comgcgunﬁ%y t2§5‘ﬁﬂ;u Eet{zg%z%?amlhg Q%QBA%-&WMOH% g@ﬁz%ﬁgcryrbommldamlde
ounsrra e system cal m ni stere
compmmldl BAJL i2&4/26@nbmpatlmd$rzaﬁ/rluhasa aphéastamentelukast| ]yranlukast verlukast

GRSl i D Bt Wb PSAls ARGt 2l 4o >

Llpolil%éila&hr (5500} 1n$1nﬁﬂoks Qﬁél gﬂip@x?@%ﬁéél R8vatlBYprbRin (FLAP) antagonists;

ressed Into tablets, may be incorporated
() llnat e@thltprwftﬂahpmgﬁmd (SJLOD lred pategemsts of platslet actRating factor

A OSSO SR BRSSP il v

NSAIDs} q?y cbtx ms@IEcthMﬁﬁfbitbﬂ ®fdcaRibeti Inhaléd Gilcobaddlc8ids with reduced
tro capsul es, elixirs, suspensions, Syrups,

systegpif s1dg ctigeld S@lﬁ@eqi five thegempcenpegiz af gredniseae, predniso lone,
a 0
ﬂum%l?d% {r?agrlnc %or?ehaocrglcogh Qéc% et%l%stgn% g%p%aégtﬁl‘%%%ﬁ%sﬁgﬁte, Mticasone
proppflﬁ&amﬁi MOMStagBeye, ﬁ,lrcmfe (Cf)ll?llaiﬁet deevatary fé&oﬁ(‘lﬂ%ﬂ?ﬁmtagomsts (k)
conveni e tIy be, betmeen %§§Ut 2 éo about 60% of
Mongglogpltangpodigs 3itkye ARt CIERESARR PHRRMAETE e%thtbqﬁn@)é%fnﬂ -tumor
necr8GE fa¥¢®r FPRPEFIR s RES ﬁtoﬂ?fh@%%i? &akisdin oc‘feéctéﬁerce t, infliximab,
conp03|t|ons I's such that an tive osage evel
and IRET; (o Aditeaion@thlequdOibhBjtoishecltidink &IsA -dtantaphests; (n)l | s,
capsul es, and the |ike may al so contain: binders,
such as gumtragacanth, acacia, corn starch or
gel atin; excipients, such as dical cium 35
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WD 2009/ 082720 PCT/ US2008/ 087875 phosphate; a
di sintegrating agent, such as corn starch, potato
wat@pokz72@l ginic acid and the like; a |ubricamtT/US2081087875

as magnesi um stearate; and a sweeteni ng agent, such as

sucrose, fructose, |actose or aspartanme or a

flavoring agent, such as peppermnt, oil of

wi ntergreen, or cherry flavoring. Wen the unit

dosage formis a capsule, it may contain, in addition

to materials of the above type, a Iqu|d carrier,
Immya@wm@sw@/@}@tsw@l%ted|ftonmhea;r@m spasistinepkeyglopperine, azathioprine,

t

and g{ho Xt rt%olg g@%ﬁ?%gﬁt Erﬁs és{cit%cgfrg%orﬁgrgopst%ﬂlgs?sgﬁﬁg{bg%oﬁfncmes.
[00106) t d0Ea@ﬁpIEQ6ﬂphaﬁ®ﬁcduﬁ8&l@fubeepthlﬂb k&ltssare ptgahig,acidraddition salts

capsul es may be coated with gelatin, wax, shellac or
formed yth agids thadom R@hyseplgwal&cewt@ql? anipn. ey cxeaitesylae
meﬂﬁﬁ&éuYf%n&Q Wﬂ&iﬁﬂ% ceRiE rcﬁﬁcﬁe ‘i’ﬁal Jd AR, GRcRaRVEELERE, rE%corbate

agent propy arabens as preservatives,
a-ked))g@talatd: arid @JgQrcerm@hesphhteaSuldbEr inyrganiconingey hlsabo lfomﬁi

course, an terial _used in i ng any unit
incluggalro i o B b G e bt iiept abl e and
[001@ st anphahla¥eIRBHY 8eptabR shRE€ma B Y S ‘ﬁ@llng)é%ﬁdarh%rocedures
dition, the active conpound nay be incorporated into
Weﬂ§mgwamméd4wménea@@pbﬂepamamg@msﬁhmﬂHWém&c@Qnmpomnﬂ@hasan
The. act i

aminpg S S O SR g BT P B S ket metal (For

exanhple, 86 Hiud) poﬁ@dltﬂﬁﬂo@ Mighi@h) bhakAGlel dfth GRANIRExhplielcdlcium) salts of
salts can grepared In water, optionally mXxed with

Cafb@ix}ﬁ@rﬂc&ﬂlcén Qltéi@ a8tadpt . Di spersions can al so be
par e et S -

[0016§ ac ot ?Iﬁé Qorgépyu(ﬁag ?k the é)r%gﬁtqnp%lt §Q1i¥ hg goﬁ*rnglllax&f}]s CPehrarrnaceutlcal
compdisﬁhdna rayid admdhidtérod $o ®asinlagdoanshiclise a Huh@s @atient in a variety of

reparatlons cont ai n zﬁpreservatlve to prevent the
formg rewrted tort ﬁF]é‘?SS%F %P% gninjsgyatian o TRE Y 94 Patsa TR Ve BY

or infusion can

lnnaggﬁﬁggnﬁgégg?i ggﬁgggggg%ﬁﬁgﬁiﬁgﬂ%r di spersi ons or
[0018%)er i | eTpmMErIsemmmnlmungs triag bacystereicalhgaddingstdred, e.g., orally, in

whi ch are adapted for, the extenporane ar.ation
comito i i(F a HRARMECUIALY B ecp ROl DIES NEhaeh GE Gen et an
assnﬁila?d@@écﬁbf%rbﬁrrle@ ptﬂe?riﬁw B GREABS H 1€ idt dHel %%ﬁﬁﬁ%aﬁ)gu[bs, may be
cases, the ulfimate dosage form nust be sterile,
Compﬂe&ﬂed it datmtabir enayﬁwemcqrh@raw@rd@mecﬁl}owgh <§11ie fvad of thetpatient's diet.
r g arrier or, ve
For @R URRBEGR oyl S ek Corl Bl o ¥ S or more
excigi¥@Bh&usoidh &ie fodth RANestitle BOBIYYbufdadfabRxam@tigss, capsules, elixirs,
gl ycerol, propylene glycol, Iqu|d polyethylene
SUSPEISYHS) Wrupsnaatche and ke)likey St eomnosisions andhgepERGens should contain
G I
at lezgojt 501 /r 8# Tc(ﬁ%g %{)ﬁp%%ﬁfj g‘gy h’aﬂ%gitg € 5? ﬁé g&ﬁﬁoesil(tgbﬁlp l%gfi p{)%ta]]?lﬁons may,
of ccﬁmsren’aé vatedaind ﬂlayp@mpmasnﬂybge lfodneeenmmnem andeuob0%e the weight of

required particle size ipn the case of di rsions or
a givg)) upd oo Ol atsambel ASET? CRDDREIGR FeEhegRgHiGaly uschul
comptid AS L RUR thal AR eﬁ%ﬁ%%’sf?@ 18%el W?ﬁ b86biaffdof
croorgani sms can brought about by various
[00 la&I i bacilbe tablets mdclast pﬂllsmgpd;ulag emt the liko lrnagxéémpdomain binders,
or obut anol sor bi
suchfa) .gﬁglrtaas%gﬁanq%ﬁaa%éom R, gﬁa% EEDELTS, g diafsgu
preferable to include isotonic agents, for exanple,
sugars, buffers or sodiumchloride. Prolonged
absorption of the 35




i nj ectabl e conpositions can be brought about by the
use in the conpositions of agents del aying
wa@bwmonga7eon, for exanpl e, al um num nonost ear at BCEOS2008/087875
gelatin. [00113] Sterile injectable solutions are
prepared by incorporating the active conmpound in the
requi red anount in the appropriate solvent with
vari ous other ingredients as enunerated above, as
required, followed by filter sterilization. In the
case of sterile powders for the preparation of
phosphate; 4 disintigedmglaentspichab opre, starele Ppragd gatcharlgmicaserbansk the like;
ar.at.i [ n
o RS ST & RS 61900 D 887, UH Drucos,
lactds@ @Ff Mtu&a&he pt aflavaainyg agdet, Suchndlpepiesiniretbil oW RErgRtn, or cherry
present in the preV|oust sterile-filtered sol utions.
ﬂavc[rg)(gl‘_f_&ﬁ]enﬁ@ﬁ, umbtégsg&q OXENH AiCRSHE ;térhay qqqgmbrl% aggition to materials of
the at%ﬁey 2 lﬂ(ﬂfé‘% | %‘gel"’,‘ ‘%/\Ife é\:/égar&e%len?{tf{lem%l §rer eﬂHé};éélilﬁene 1. Various other
mateathe i mabbepresena dseqaitia geor tblmﬁalerme mdiﬂefystke physs:al form of the solid
i tiaons. or for | at i, i n conbination L g
unit R fo8TT § PE B Tc ABLASR: QB e O EARPYIFREY BR cRHodRYh gelagn, wesx,
shell§9 bf g}ga@aﬂd kilife O silp dr EBLMRLY |8tk ftthe Q@Hv‘éh:on{pggﬁ(ﬂ- Rlicrose or
solid carriers include finely divided solid
fructs&ﬁcdrs aaquemnmg agicaty methyil @nd)pmskpatalbamﬁeasmtsemaus% a dye and
ﬂavqsrhlig: s(églé aalgijegpno% 0?2}@1%8 E@?grl gf calilr}.}%, &ng nbaitergalll used 1n prep%ur*nsig any unit
dosap@Fshr ot R ﬁlﬁi‘tﬁ@déhtl&il ?%@eptd‘tﬂ‘e W fibstah@al B d®EBkic in the
compounds can di sso or dispersed at effective
amoyty employedtln @déutlply the a¢iviersemppandmay §a incoxiogated into sustained-
ants such as fragrances and
releaggélite?gltaa&lﬁssaé{lrﬁit(}%gmlcg%/obl al agents can be added to
m01mp]|n1z@hémﬁn@mbﬁ@enﬁdﬁﬁyﬁmbbaa@mMﬁﬁmusannﬁhﬁbuﬂyor
resul t ant qui d conpositions can, be applied from
intraggrafgpesdlytby 15%1@@11 o sectiog- PolgteyrRftthe %féws QQ%OWYdESWéFS can be
{
P g A AP R ar g e
prepaisd sy pyhel, diqpall gdhyaﬂtlwlerf@glygolsactmmnn faatltnyixtuc¢sdhsmodf and in oils.
and esters, fat%%galcoh nodi fied.cel |l ul oses

or

UndgfifinpRcr oRions pT slaiar P Wee i SRR O atiP s qrative to
prevleﬂtqn@ SroGal Bfﬁiéoérgaﬁlgﬁgn spreadabl e pastes, gels,

oi ntments, soaps, and the like, for appllcatlon ' '
[001d2F ect | ¥ he pharmaceitical disagehfers sritabB7fonDj @@0@/008121782@1 can include

.PCT/ US200 /08787 00117] E% of usef
Stengeaiq}’r%%l%g’“%ﬁ T P BRET %rg)“é‘?ewer% 3%%%&@8 agtyve ingredient
whicedré y@@tedtfbﬁth%m%@me@ﬁs profarRi@SEMteril O UGk oft i filsiige

skin are disclosed in Jacquet et al. (U.S. Pat. No.
solutzong g dggonsionsptignilly ecamagatedNg, hp@scgggs ivgL)) casgjknt]@%ulgmate

dosagé for&Hgﬁﬁ bg 3%)111%6?%\@]]55%{%? ;ﬁc}e?g}% co%ﬁfoﬁ?%éﬁhf?ﬁmp Al storage.

Theh@ﬂﬁ@mﬂ&soﬁﬁdﬁﬂec@fBsemﬂvmnweBdemn@amuhen&ﬁmmkﬁhmﬁ@ng,ﬁn
conparing their in vitro activity, n viv
exaﬂa&?mr{?r citolr P:%lVOlr@HéP‘%mp}Vei%WS%@[ y&?py(lqal@ glycol. fiquid
i e a
poly@t’ﬁ}rfeﬁ?giy%ls %Sﬁrfﬁen gfié %%S{nﬁgll\ﬁ(ﬁtﬁoﬂcﬁﬁoeilg {?c&%/%l 8&?&8 Xagl:gri%ﬁfécable
mixtges thdr&f. Pat propler. fludi@d&yndtdmaibkeafed| fod esagels, of th&')ﬁplmaltl\fn of
PDE i.nhij bltors are .known.tq the art.. For exa
hposgg]é:s kU ¢ mIntenagnce o%thg -yeﬂulrgg pa@&}e 51Zf21n t‘f%‘@fﬁ@ 1sper510ns or by the
GEneraIIy, the concentration of the conmpound(s) of the

present invention in a
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l'iquid conposition, such as a lotion, will be from
about 0.1-25% wt-% preferably fromabout 0.5-10
WOWRedsiFke concentration in a sem -solid or soPCTIUS2008/087875
conposition such as a gel or a powder wll be about
0.1-5 mt-9% preferably about 0.5-2.5 w-% [00120] The
anount of the conpound, or an active salt or
derivative thereof, required for use in treatnment
will vary not only with the particular salt sel ected
but also with the route of admnistration, the nature
use gffsufpetartpnidictireyenpen agthe aetereef ramioqrg@l@ig%caam brought about by

Varl%ciﬁgtggﬁdc?& ?En({ Qﬁ%ﬁu?%%i hée{?]% @cg' EL Slg qral%nts éﬁérglblytar%l phenol,

Iscretion o I'Ci an’
sorbiel dcid, etiimBroshI0RPLhE 1ike. Igenaiyalaseshiowal @e prdiet‘éblllett@ Blctude isotonic
dose will be in the range of fromabout 0.5 to . abqut

ageniy (P gRRGPICeSupars. Puiders &b @qﬁlu@@hk%lda doalonged ahsreption ob sy
e REI S on REEISAER sBhfby, P OH yr: FuRBh A SPf e
delayihg absomgteono for@xtmpled@lunyidugd daypstoarste apd gtletimbly in the

I e o to 6 [ day 0012 e conpo i.S
10018806 St iistaols o BB W USgor b i v compound

in th€ l‘éﬁﬁﬁje@ amofith %J‘dﬁbgopﬁla&é)so%@wﬁh Vﬁﬁ@lyse&h@rrihﬁﬁédl%gtstag’ enumerated
nost conveniently, 50 0 g of active

abowen@?rr@weadt fqi@wvedl’mmﬁl@o stagbzsftmnnin tp@ 0ds2 @]f stledbaidwders foethe
acﬁive i.n HP e adp1 [o..ac

prepiatign Bf 4g mJS% E@S Ae g?‘i‘ 1of e{Tﬁ‘imﬁ B%R%%ﬁ%arzgfvacuum

dryu{g zﬁf@ t80 gt zclirtink @echBiks, MlﬂMle]ﬂragéﬁ@b bV theAbQW 1n§/lthd?ent plus

0 nM nost preferably, about 5 to about 5 n
any qdﬁltgombgfesuéd e preseefrin dhaprpyieusly pigritchli¢rad palyidensus
[001:1%?;;' 20 t%{)lcglt adn? I’ri ]t,rgtl(gl/ Riion SA Fge'np &ngéoutngks fnlggtbl \éﬁphed In pure
formadlel, whei &rese dreﬂlSqﬁdsb Blotws:vao ittvaiilpiengrap el tleslrablRQo gd@inister them to
the active .ingredient. 38 WO 2009/082720
the Sb@wswsmewlemvfsméé%@%m @NHIRBien Vet dermgiplpgically acceptable

corrBE SR G R By R RS R Aokt o

[001¢5ht ai nlUsefubdmdudtcabriots ﬁﬁhglb Ifglekyfdltzlkied sadtdis wech as talc, clay,

) in re jent ) 001 The 0
micrp Y EN D bisesiiFoabituian ind 15 e o r oD Gl rrigrs include water,
alcol%lybldgglcolsi eﬁ@ﬁteaeﬁbmlﬁﬁromeﬁas %p%%rth@fn%sw%&wal@s can be
for exanpl e, ree, four or nore sub-doses

dissqieed @aySpeﬂSIeé aseffiectios tevickssetionalhy with thawitlloé nonttaxidietfactants.
a_nunber

Adiafts sl R SRR TR fighas PRSP o.gptimize the

propertb fdrl aaglﬁén @k Diye RPEtan€ BYiia @oﬁboﬁtlo@ dah ak iaplicf fréth @psorbent
into the eye. For exanple, it is desirable to

padsguer i gnpieEnaie badegesrnd odlisrdbespinen 98 Spayeken diefipcted arca

an. ext jod of time follow ng the insult
usmé’ﬁﬁ%f’g?% &a%%gggsl’?%reu wf | anmation. [00125] The ability
[00106] a gi TeRkearpaithds sfnthdtie dotweat, fany hadg EittyascidunlB®2Ad esters,

o T T o S i o B
liquift'chrriefy to4Std I%Q@dtbfe d%‘f%g e il Q¥ sol RO dePihe TRE, for allgpllcatlon

present conpo nds a ositions containing thema
direclyrtd thestker eftthasserphar macol ogi cal stressors and used in

conjunction with any one of several noninvasive

di agnostic procedures to neasure aspects of myocardia

perfusion. For exanple, intravenous
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adenosi ne may be used in conjunction with thallium 201
myocardi al perfusion imaging to assess the severity
wo@booawerar di al i schemia. In this case, any onePOI/US2008/087875
several different radi opharnmaceuticals may be
substituted for thallium 201 (e.qg.
techneti um 99m | abel ed radi opharmaceuticals (ie:
Tc-99m sestami bi, Tc-99mt ebor oxi ne),
i odi ne-123-1| abel ed radi opharmaceuticals such as
| -123-1PPA or BM PP, rubidium 82, nitrogen-13, etc.).
[0017kri | ar Eyamnlﬁ@oﬁmseﬁa depnaseloaicaemmosiigss. r‘r’ﬁ}leb@an be sed to deliver
the c% oﬂﬁés o?{cﬁe %%?%@ FR%%&‘P&)QLQ g&lﬁ gl’e cﬁﬁcrlc? %8 ?1{ J acpllet et al. (U.S. Pat.
onj unct onucl e ventricul ﬂ

No. a,se@ssz)t Gerlsel\JSr PatyNof 4,098 728)d8milith et:@lnclﬂ SCPatI Eo 4 ,559,157) and
ysfunction. this case, radionuclide

VW“V@WPKPS%&@@Pﬁbﬁﬁ@oépﬁhles may be first pass or gated

[001% 11 byjs L g6 és tf?g J‘r@fouﬁlhgm th@?fie[sﬁxt ih&ntion can be determined
ventricle. SIm onpound present

by compantg tbeir nayltrbacadty, ahdé tr;avued actsviy iphammd caldolyi Methods for the

e R8O g e, bt SR T B ot the e
for RRAPIMRCIT KeBat. 1§ M, O 040, UsbE d@s(égésv(ﬁf TPEROUYITE LRSS are
adnm ni stered as a pharmacol ogi cal stressor in

knowmw ) theetti Ibor ewamhle, sasvHSY. Pat. NeaS187@ 80t Solot2.cor onar y

t rd t t
1001750°% | SRS & ori¥ufioh 3 s Bibef RS CEO S b HiRcion in a
liquid @8 8Pbsitio FuMLZDRAONBATIAR RSl hba Q0B OB 4B 1B, pﬂeﬁ@ﬂ@i frorn about

There also is prOV|ded a nethod to di agnose ocar di al
0.5-Hewt-Us (Tha corgsnbrtiam inta segiiSpliGomolitaPmporien sichgs a(g) or a powder
r d, mmmal an anount
wﬂlg?ﬁ%ﬂ%g&%%hﬁaagﬂ%%%%ﬁ? Oﬂggﬁq%i%%égcrlbed above; and

[0012D) per Th¢ Binb@ntaT tieciumppuead, i antabmdmﬂﬂmldeh@atd/ettmtaof required
the presence of coronary artery. stenoses, assess

for “§%V’ethFattWelng@draﬁh%typnlyaWtﬂé fhe neftisida salt sleged but aﬁe?émth the route

of adﬁﬁﬁfsﬁ%ﬁé@ leh Y ARG tHeQUon n'%% %"ate%ﬁfmle GRE @8&Mi¥on of the
art ery dl sease, ventricu unction a g

paticni ﬁﬂcbwéhbeemltlmatdbj' aatle ﬂisawtlblln Dﬁnhg iattchctaaalsl@-sfcmﬂmr chn1c1an

onar vessel s and/ or enoti c..cor.onar
1001301 o RSB 1 e P TS Rs SEHEE At HadSEdTarhabout 0.5 0
abou® @U@Wkg @g ﬁfaﬁpmwmfota%umb RERS B e \pﬁghtfﬁéf day, such as 3 to
exa radi ophar maceuti cal nmyocardi al” perfusion

abouit ﬁﬁggrpgr kiegiamibody afrelg‘hu atthe geripinetgicnday, preferablyrin dluerange of 6 to

asu bl 00 fI M/vel city. The
90 11 R BT b P A thyater o b eGSR | g ng may
[001Rg} f or TEXasmpsund if b@ﬂ@ﬁleﬁﬁy Q&mﬂlﬁs@&B& in @lin@ds8gPRBIOTor example,

em ssi on conputed tonpgra %% PECT), positron
cont@ifingsy terl 00 wBgroappRicHthE to ngea}ose»@g eiptlys 86 ghalftieg of active

%P@H? fusion contrast echocardi ography,

ingr |g|¥ sd%gr%cgf%h angi ography (DSA) and ul traf ast

[00123)y ay cideplly.abe adtivongiradibyt shGhNbe Ganinifered to achieve peak plasma
radlophar ceuti cal nt. may be used in conju

concgpirgiiong of t élat%ep%%@g@f fred) abeyb 4 e pbgut 68@% %fﬁrably, about

0.2 th q@gﬂ\_ﬂgnos@ el r@dé)'u@@@%i g@&lﬁ%tlﬂ\q afhl@ﬁféptbe PISHTS ed for example,
conprise, tor exg a radi onuclide se ected rom

by thehstrgronoys inEeso1s t)f eng 06ft0 tHadolitiomoZ Ghelactive ingredient, optionally in

sallngég%hog ' 5 {nli@tervﬂl y rl?(ﬂlgsn c x emu{gg ﬁhgl:l{:lggﬁf ;;Lg:éf tﬂle gg{ivjéznel’gredient.
nyocardial perfusion imaging is scintigraphy, the
radi ophar maceuti cal agent nmay be thallium 20 1. The
ventricular function i magi ng3& echni que may be, for

exanpl e, echocardi ography, contrast ventri cul ography
or radionuclide ventricul ography. The net hod




for measuring coronary blood flow velocity may be, for
exanpl e, doppler flow catheter, digital subtraction
warngbosp7aphy and radi opharnmaceuti cal i magi ng PCT/US2008/087875
techni ques. These nethods of diagnosis may al so
conprise the steps of. (a) adm nistering to the human
by intravenous infusion or by bolus injection an
anmount of a conpound or conposition as described above
to provide coronary artery dllatlon (b)
adm ni stering a radi opharmaceuti cal ent conprising
Desigabdg blopgricrols neny heanmntainod RyPomiingpus f uﬁgnimproaﬁi@ apeyt 0.01-5.0
rf . ar
ug/kg@t‘r 8§ t’)ﬂrﬂ%mé{t]%g zr%{élgel&é%g %Pam{mg gb(%lﬁ% 4- li]y g?ﬁlg 0? tl%e a%ﬁ(fe n%redlent(s)

[00129F onar Yhadésiicy ddssmas ConvEh@ntly de@@hﬁéd’rﬁmﬁglé dbse or as divided
agent .may be, for exanple, Tc-99m sestam bi

0 WO
doses Bammiseyd 8t RCTIIRKOOBT A e ampen 28]W°F eﬁeft)m more sub-doses
per &angﬁ‘eaéd dds? Yt%lﬁﬁl% bBFuART R R @g q‘g fnuRiber O dibRER loosely
conpounds of the %resent i nvent1'GA by intravenous
spaced hdrsingutration gl ssshsaswinilopleanlel &fohe fbinvaen heuffintoy Ddby application of a

gropary .arter il ati on (appyroxi mat el 25-
Pl ERaHp 8 ISt s P icn s AOURNE IS g 455 Tescphe
compEWidstls VtraV@hdush—o ViR ¥n bR¥R4A epeh'aﬁ off the%ﬂ’&@fﬂ% tiYe 1nsult5 ‘gmt gives

adm ni strationof the drug in bolus doses o
rise tpogflarh@@tio®] Preferred nmet hods conprise the use of a

oun resent i nventi.qn .as_.a t tut.e r
1001g8EP O odng bl g TSR oA o B 4P BT s oS h¥nosine
receptOREI It ?Qﬁtd@&ﬁ‘mlﬂ'éﬁ usPEPHEMER 0 RIFEHaPIoASS @SSchi 42 well known to

severity of coronary artery disease in humans wherein
the oty o ayien gbts dpsaribad PA™i magi ng i's performed by any one

seve u
[00 1%]o rl"ﬁ%: pILeg rrﬁ t%ggl‘?nds %ﬁh Egﬁg&ltlgtﬁdﬁogﬁgﬁﬁ@%ﬁ} e%r% %%lblhn)llstered as
pharﬁfac@lb @ghl@t@kmtmd wad ﬁﬁctdnyumaaﬂowﬁthdnp on®of &byl noninvasive
( SPECT) , p05|tron enlsS|on t onogr.ap h;&gET) nucl ear .
diaghoyiia PFecEIyIss BnARRSET ARAD'S Phvaye Gélialer 19N oFPrEFAmPples fntravenous
C . .
aderBEARRAY e AR ni oGt Sl SRS H ool ABEN jrazing to
asseSThe se[v@ﬁﬂyaﬁ]mybcauhiioxbhemlaallmmlmaw|a¢iycd»nc ofrgaviesil dfferdéne
.use of a. co u f .the entjon

radiQputcr iR B Bieiter i B BB med [t et Rugr oy absted
radldiﬁhﬁﬁafceﬁdi@al & SRR -s SRFHiBI, T%%%ebbﬁﬁuﬁ@y RIdite! 18 labeled

i'schemi ¢ ventricular dysfunction in humans wherein

radiaphetesricaticalssnch g L+l 33-1tRA buBMIPBnrubilive £8unigwgbry-1dmyc.).

R A ——

in conpdicBow Glithdediyandide Gehteigiaphyhy e scsivRRhitalof myocardial
dysfunction can be coronary artery disease,

contipghlerdyelingtiond s thimease.gadionndlids vefgigulogrephisisgigipsrmape first pass

or g&tp({ cﬁxgl%rgl\?z gtgfei%% Eg i r&ﬁ{ Qrﬂﬁiryleﬂ% %@i%l?{}ﬁla?h&teﬁ géﬂqgound of the

presait $ioveptiow e e e adimtistsicd gs b mham&eologlcal S@BY0 i corglincdtibe with
resent i nvent i 8n as a C ronarﬁ ﬁper em agent in
PR

Choé%fﬁ}%ﬁ%ﬁhb’éﬂ AR DHBECANCE §f T qativnghaennaligey gmilarly, the
activie! BWpYBh LY e ta&’mﬁﬁs%?r%& ab B hé&ﬁﬁ@&b%ﬁ&l%ﬁés&?ﬂ%d L}hctlon with
Fresgrve capacity) coro ary artéries iIn
1nvasMWenEasmrmwmmaf gord)liany) tiloot dleweicbas by mtﬁacaIdaﬁu:a‘éldtebjo assess the
f gg¥ #of seve ral . technlgyes |ncluding Doppl er fl ow
une %é 1P FGLHQPC BRI LS angi ogr aphy. [ 00132]
The invention mnll be further described by reference

to the follow ng detail ed 30



exanpl es, which are given for illustration of the
i nvention, and are not intended to be limting
w0 bewagd720 41 WO 2009/ 082720 PCT/ US2008/ 087875 pEXNSMOLE®7875
[ 00133] Nucl ear magnetic resonance spectra for proton
("HNW) were recorded on a 300 MHz Varian Gem ni
2000 (or simlar instrunent) spectrophotoneter. The
chem cal shift values are expressed in ppm (parts per
m'IIion) relative to tetramethylsilane. For data
ortln s=si ngl et, d=doublet, t=triplet, g=quartet,
(00137 meniere plsetis pmyf%d@p@@hwbtowb@@osmgwél@l parfugion

Ej v 0
oy o R85 L B 000 Rt
amoG@ St haicoppoed eveontposiianat dyeribfl &bovasarfeby perfathiga &chnique on
Shi madzu Di scovery HPLC with a Shi m pack VP-0ODS C18
the roarampaly detert BEIPIRTRNGSE CatBArY Hiery HePaseeiperathgseverity of coronary
r I
arters SEGYNGE DAL € Bl ol b, o e, Eopary atery
diseoeerenfricubdr miysf@sctiwint dmdld‘i/ffci‘encms 1111 b]noélﬂo%hrduugh dsseag-face coronary

PD1 VP Tunabl e det eci final ounds
vesselp aRERE eI, CRrQRaReY et %fsahncl@@ote de@ﬁ&ﬁ? BFOSEIE AN gBtess the
seveHHf & &Yoﬂd?-&:terf hﬁ%&he%@iﬂ@?&%&%ﬁ% %%pﬁ%ﬁ&%%l ﬁl’j‘/ocardlal
licyle 60A gel (230-400 mesh) or using reusab
perfusmmmmgc@s aptiycdal mnﬂmnamgsggsoemhmm IR IS@asermg f:cpronary blood

o e e HsB e o par A et et o og cxamle

plané&t JoRit a‘iﬁy%m@él@ FhotbR ehddionyaipRted t&mb@(@ﬂﬁ%ﬂSPECT) positron
4-{3-]6- Am no- 9- (5-cycl opr opyl car ba , 4- hydr OoXYy-

emlss@prtgmggnagh}f (PN puclear magnetic resonance O\}/ MR) 1rnag1ng, perfusion contrast

R T R S G

torno'@rlﬁ)hry (CINEX'O1 BSCEdiopﬁﬁ)@da%eﬂlcal\hgeyldmy puasidimrbd@nEidmwith the
[00136] To tri phosgene (0.34 ¢ stirri ng in THE at OC
radiqphaepacepasal MyCRBEH! E?@Sl%@agbﬂge #ibihe radigphagnacentical agent may
A -
confhERPUARMIEptigiiiata Atek SOt Rnp oty 01
techmaluwa%mdmtrogﬂfm tinrtledper-a2 Uodinerld3 shd oxyagnflor Vehen the

radlqud%%al&%gtgclaé WW%;EI' a Pg@%ﬁ?x@%{%ﬁs a(]ggtﬁgq’agl{] C,j tﬁehrgdlopﬁgryn%geutical
agenfd Mﬁ&%%@ﬁ&h@@m e &ehtr"f’cl,%)ﬁlﬂlcrﬂlogriﬂla Qe mkR®e, for example,
reaction is slowy warnmed to room 9/ 082720

echop@’dldgsaﬁ@wommsmntrtcelqgmv @F eadannlldsd@ vmlél@lcm/&fmhyg the method

or S R RTS8 BRSPS R

digitht Qﬁﬁractﬁﬂ%ngfo@@ﬁbhg ah@yRlioghsri@shechl %niglﬂgﬁecﬂ\ﬂn fies. These methods
water, once with brine, then dried

of diggrpstriapatlsqiconpriserthasiers Hyg(2d ﬂdm(mmr@rg tﬁd ¢ human by intravenous

infusion or by bolus injection an amount of a compound or composition as described above to

provide coronary artery dilation; (b) administering a radiopharmaceutical agent comprising
thallium-201 or technetium-99m to the human; and (c) performing the scintigraphy on the
human in order to detect the presence and assess the severity of coronary artery disease. The

radiopharmaceutical agent may be, for example, Tc-99m-sestamibi.
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be a m xture of the carbonate and symetri cal

anhydri de) was taken directly onto the next step. ~O
WONR2009/0827TEA, THF 0 O 0 + O Z:NLo [00137] ThePCT/US2008/087875

pi perdi ne derivative (0.75 eq) is dissolved in dry THE

and TEA (excess) is added slowy at roomtenperature

under inert atnosphere. The carbonate conpound (1.0

eq) is diluted with THE and added dropw se to the

pi perdi ne solution. The m xture is stirred for 24 h

then concentrated for application to silica gel
[00128) omat dhe mpsHpd tyried Yelﬁvolgmtuh@ afigirastration 9 opestamers agpipounds of

the ptrgseg 1y %@M 9 4%?21(\%981?5) 111? 15l t%hl[l %glkjéggxlﬂ%}_%e eﬁ!ecit % ?&kﬁll@%oronary

arter_ly d@aﬂibn dﬂp@o&dﬁe(tﬁb&))ﬂ 5|00 prdferabl® =230 facg/RMmin ABNwelEAtbluse in
N HO OH HO' OH 0-1-0 6 [00138] | odo

the 1@@8}%@@5 ngay, leV%lzﬁ thedniggeosearapedrminisiaden o the Arugsin bolus doses of
0.5- CN: TEA 5:5:1 (all solvent vigorously degassed)

and Stirred at roomtenperature under inert
[00129)Ds phBrederredRatthadh comprat aheytﬂs'e of a sompburtd) ofahdpespp@rvention as

I] iodide (1.05 e are .added foll owed by the
asu é‘lqt?/gﬂ W%WSS, ey ictigp &vithdaygar @1 187 ﬁlogséﬁn%ﬁlfl%w ﬁlieégﬁ the

preséck th@8r Q4O eLiRIT BRINEBNMrIR) 8cast o h@RMs widrt i Myocardial
to silica gel chromatography (gradient starting at

perfusggomBEMalp perdorh@hby3inpoOn2 00 94682 F2bnRaTY Ing20M8/ 087875
was further

i fied
radm&%awaéﬁgﬁ%vgc%&_ ‘[::p?r us%ol&n g}aﬁlnﬁnusglfgfpla%ﬁ isggtlgrgf)k!}ydéresmgle photon
emls@roﬁ%{m?h@d domo %W@PEUT) %ﬂfdﬂ%@lo@t&m%ﬁaﬂﬁ(PET) 611)uclear

7.52 (s, 2H), 5.97 (d
rnagg,et@?eqqylgncez(NM Bxmmaging @e@ysmmcgmaétpechgcpa,rdlgg@p@y dlgltaéaubtractlon

g5 Pl A Ay SR, 10

[00120¥30 (4, methbd kbso3rovide@ c@mpriRin@ e, us@ 00 cdmpouwdid)of the present
1nveétp.q)7n7as§pms31@§tl1_t%te f%r 65x6ercglge] 1n20l521junc1:t102nov?11t1(1 ?r]nagzntg to ((1)ete60§ th(ergresence
and/or assess the severity of ischemic ventricular dysfunction in humans wherein ischemic
ventricular dysfunction is measured by any one of several imaging techniques including
echocardiography, contrast ventriculography, or radionuclide ventriculography. The
myocardial dysfunction can be coronary artery disease, ventricular dysfunction, differences in
blood flow through discase-free coronary vessels and stenotic coronary vessels and the like.
[00131] A method is also provided comprising the use of a compound of the present
invention as a coronary hyperemic agent in conjunction with means for measuring coronary
blood flow velocity to assess the vasodilatory capacity (reserve capacity) of coronary arteries
in humans wherein coronary blood flow velocity is measured by any one of several
techniques including Doppler flow catheter or digital subtraction angiography.

[00132] The invention will be further described by reference to the following detailed
examples, which are given for illustration of the invention, and are not intended to be limiting

thereof.
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(m 1H). [00140] LRWVMS ESI (MtH+) 540.35. [00141] HPLC
MeOH 20-95% gradient in water over 4 mnutes at 40C, 6
worRowangs20 total . Retention Tine=3.04 mn (6 n PCT/US2008/087875

met hod). [00142] Exanple 2 [00143]

N- Cycl opropyl 2-{3-[1- ((tetrahydrofuran-3-yl oxy) car bony
| ) pi peridin-4- yl]propyn-1-yl}adenosi ne-5'-uronam de .
NHZ Ne- O NNNN OHOHOH[00144]

Tet r ahydr of ur an- 3-yl

4- (prop-2-ynyl ) pi peridine-|-carboxylate (1.620 g, 6.83
EXﬁﬁﬂéfﬁ Swas added to a solution of N-cycl opropyl

[00 1§ C]Ic odo CRly Zﬁal% e‘ag &83&1{&% égctr%l%ir 19‘8‘5050(0 1 ﬁ\gwlf{gg\)ege recorded on a

ordlng 0 g€ era procedure for

300 MOV aiesh GeminXa0®0 @r llmlwreﬂlsﬂrunﬁﬂt)l’ﬁgect@ﬂotohﬁf@ Bl chemical shift

(MrH+) 556.3. HPLC rt = 6.0 mn. [00145] Exanple 3
Valufsoegg_ gg}ressed in ppm (parts per million) relative to tetramethylsilane. For data

repoffr@Y CLARMAPIL b i ol SR BB Lfie UL R A ere

meagtir¢dporopy mnlgay | QY Anlosntags. ﬂnalyttioml&ﬁﬁ’k:@ was Nbize off NShinN@du LC10 or
"N N NI O Nj H 2009

LC2PS1 Qabie) 0B e aF@S%%;f b¥a gﬁa?@ﬂzw&g’iﬁz Yasypgyformed on a

Shmf‘adQﬁ’ U?Roge PP WRETH SHifealk SALODYE B @O&?@O’Zl%gl)%olunlm operated

mol ) was added to a sol ution of N-cycl opropy
at rOQmI to@p@famm@@mwmad@wo@u ohged a. ngnlnmlﬂQa@gmmm 20-80% of water

con B B RS Bt G M i U B 25 wine

SPD( O D T@Hé@)l@det&’é?é{CAﬂltﬁnal Borpdinds Ffe@&ﬂté(ﬁﬂler@ﬁ}elre @é!&ﬂhrﬁﬁ&i to be
and menbrane preparation. 9 cells were cultured

grea‘@f tab@@ 98% prsd by A p Pilashrehtaseptography1 0es pasfoamed oy |Sﬂesyle 60A gel

@302 QR o BT ERE GhGEBleBily B o By RRBPERY i

Manplegsted NTHdAHtreaﬁttidﬁsIlﬁ'bﬁe}done under a nitrogen atmosphere in flame-dried

glassware unless otherwise stated.

[00134] Example 1
[00135] 4-{3-[6-Amino-9-(5-cyclopropylcarbamoyl-3,4-dihydroxy-tetrahydro-furan-2-
yl)-9H-purin-2-yl]-prop-2-ynyl}-piperidine-1-carboxylic acid cyclobutyl ester

0 1. N,N-Dimethylaniline O
. THF o=<

OH CI3CO” "OCCl3 2. N-hydroxsuccimamide Q N/O
L

[00136] To triphosgene (0.34 eq) stirring in THF at 0°C under inert atmosphere, the

alcohol (1.0 eq) and dimethylaniline (1.1 eq) are added slowly as a solution in dry THF. After
ten minutes, the reaction is warmed to room temperature and stirred for an additional 3 h. Dry
DCM is then added and the mixture is poured slowly into a solution of N-

hydroxysuccinamide (1.3 eq) in dry DCM at 0°C. The reaction is slowly warmed to room
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of 2.5x106 cells/nmL with a nultiplicity of infection
of two for each virus used. Infected cells were
whanogesi7ed 3 days post-infection and washed twWCBUBI008/087875
insect PBS (PBS pH 6.3). Cells were then resuspended
in lysis buffer (20 mM HEPES pH 7.5, 150 mM NaCl, 3nM
MyCl2, 1nM (3-nercaptoethanol (BME), 5g/nL | eupeptin,
59/ nmL pepstatin A, 1 g/nL aprotinin, and 0.1nM PVSF)
and snap frozen for storage at - 80C. Cells were
thawed on ice, brought to 30 nL total volune in lysis
tempsegtpisand shdedoyaspighly Watee Wﬁdﬂad foghe pBRoraid afisy stiping for an
7] S). | u [
addﬂr}&eﬁ%%, glﬁyséidlﬁlloﬁ‘% &R{%&fﬁﬁ (%‘3(3 9‘% ggn}@gy&?{ 2 {h‘gﬁ? thifes with

m nu

Watefr Anlcowetth taineAthbn Qﬁccﬁ(M@Sb@%ﬁti l’cblﬁdtg&hﬂed) n T(lé. Fes@l@l@g %ilgwhich may
for 30 mnutes). The pellet fromthe fi

be a gHKUFG 9fl}b%ﬁarbﬁn%%nwlm%tﬁp@é@ahywqgm Pre Fak% Atregthyi gdo thg next
:pr HEPES pH 8, 100mM Nad, 1% gl ycerol, 2 g/nL
1 eupeptin, 2 g/nL pepstatin A 2 g/n Aprotinin, 0.1

nmM PVBF, an 0O M GDP using a small ss honogeni zer

fol |l oned by passage t rough a 26 gaggg needl e.

Mermbr anes weg =g<allq , gnapufrozen i f liquid N2,

and stored gt &efls stably

expressing t hunan AR (CHO Kl cell r A3 AR
epared as descr\b (Robeva et
i gand Bi ndi ng ays.

(HEK 293 cqll wer e

at., 1996). [00149] Radi

Radi ol i gand bi nding to reconbi nant human A2A
receptors in Sf9 cell nenbranes was perforned using

o34 " S0 LABEL EIRTL T R ATE L e
adde@l%ﬁiwl?'!@f%%ﬁt@m cradrb u4Mr- 1ne-|1_’9atﬁﬁ)ts§lfére t ke &ir&tha@é‘ édrﬁ]do‘h)id (1.0 eq)

S—senS|t|ve state of Al and A3 AR we used
is d1 iigh THf am-addn] Qrgpwd;gmo the paperding g@gthﬁl n’al@mmgtturgtls stirred for

24 hgtl?e?lsc?ong rage r}%hg 1catconet§;sshca gEEchrglflﬁograﬁgy /g@)adlﬁet rpoartln% at100%
hexaﬁé@ﬁ]@tdﬁﬂ"/@ DETM @i Béxan¥9)| e r&hiltiaglom(~bBuéllpis sto2éd HM°C until
HEPES and 1 mM EDTA) withl U nlL adenosi ne 45 WO
furthepegr 082720 PCT/ US2008/ 087875 deani nase and 5 MV
MyCl2 with or wi thout 50 M GIPyS. Menbranes wer e,
i ncubated w th radioligands at room tenperafur

three hours (for agonists) or two hours (fo%
ant agoni st §)?in &[fglpore Mul tiscreen(r Qg-
filter & and says roes, @) fcar m na
fibtraty gh\a+aﬁ$4 har PREHEN. TEBr andel ,  Gai

Nt50 T washes over 305 seebnds wi th
, pH 7.4, 10 MM MyCi2.
ic binding Was_neasured in the presence of

50 Conpetition bindi ng assays were perforne <§;

as descri bed (Robeva et at., 1996) using 0.5-1 nM
1251 - APE, 1251 - ZNQ41385 or 125l - ABA We found t hat

hb, Was i han e
[00113 %]I | ow ﬁé{m &5 ﬁatl 4%%0 1]tlo el\ollg fbm ans e?Eéns >:1 (all
solvéﬂt Qﬁgo@éusMe%ﬁﬁseh)/ﬂfd%h@blaﬁrc@ﬁf%ﬁipﬁﬂﬁlre -ﬁh@erl‘iher’t/&hidﬁﬁhere
or conpeting conpound binding to a single site wer
Palladiérm gelalyst Gimmadso) @@Berv{nlllﬁdigéﬂ B2 eflioHc agdpd followed by the

e T
for appl9GZipn (Eatlhud a@dlichgpnidi@rips/S(@eddadnit starttoras tl 60Mo EIfMal‘p to 10%

Unl abel ed Conpound From the Concentration Required to
Di spl ace Radi ol abel Bi ndi ng Eg 50% J Cycl



Nucl Res 8: 163-172. [00151] Linden J, Patel A and

Sadek S (1985) [125 |] Am nobenzyl adenosi ne, a New
woawbosi7gand Wt h | nmproved Specific Bi ndi ng t oPCT/US2008/087875

Adenosi ne Receptors in Heart. Circ Res 56: 279-284.

[00152] Linden J, Taylor HE, Robeva AS, Tucker AL,

Stehle JH, Rivkees SA, Fink JS and Reppert SM (1993)

Mol ecul ar C oni ng and Functional Expression of a Sheep

A3 Adenosi ne Receptor Wth Wdespread Tissue

Di stribution. Ml Pharmacol 44: 524-532. [00153
MeQHmPRMIR Tharresiginereil wanbmthsoririiod bsavpraratere HIRL@jobtain an off
Whltéf&gﬁg 36]/(%%%?? Characterization of Two Affinity

osi ne A2A Receptors Wth a New

[001B9di ol i amaMR2DIDM §@) 818136qs,3tH),8.30 (s, 1H), 7.52 (s, 2H), 5.97 (d, 1H,
1251 ] 1 odophenyl ) Et hyl am no] Adenosi ne. Mol har macol

J=6. 5673‘@6172 3721804841 8rdbe JA‘S%V%@‘H&MHRJ 4.8% A3 (DR H,

ayl n n (a9

12 TRt s SBT hEE0) (oL 0 BR8N 2 oo a2t -6,
2. 27%I6ma1!1H)§12I(Iﬂ)(m 2and1 VhemFIH\f,?-l SEL(ht, QpB, 1.28NVE@h, Qp1R06S O, &), 0.50

Effl cient Generic Protein Purification Procedure.

m, Bllychem Phar macol 51: 545-555. 46 WD 2009/ 082720

/' Us29 [ Chem | um nescence Met hods:

[GOIE nol Q%%gggg\ﬁéﬁe)omﬂbﬁﬁ nescence, a neasure of
[()Olmapt r opHIPILCoxVidati 20e9 #é tgradidny in wated eperidemutas poA0 ey thhminutes

super oxi de producti and bilization of the granule
tomlei@??ﬂoﬁ&émgﬁ%&g%nﬂ gL Hi‘ﬁté‘n& ght is emtted from
unst abl e hi gh-energy oxygen species such as

hypochl orous acid and singlet oxygen generated by
[ﬂﬂld%k i vat Egampletr ophi | s. [00156] Purified human

PR ER gl DI N G N
yl]prﬁﬂfd-,l ~AfrReAsines deamniase (1 U L) and rolipram (100

were incubated (3 7C) ip a water bath for 15 mn
with or without rhTNF(1 Fol | oyt ngoi ncubat i on

100 L aliquots of the P |vveetra f By to wells

(White wal l ed clear bott [ t) sSue culture

pl ates Costar # 7&“&' l's /co dirtion) containing

501 HA and | um concentration 100M w th or

wi t hout adenosi ne ago6'nf)'§t (final agoni st
[001ddncent ﬁ"aﬂreilmimf@raﬁ-:[i—fﬂ%(mo@ -2- y‘hlyépmleadmead/aearlbmwn@ﬂe@%g 6.83

and  then 50 1 in, HA

il et A B oty O CaeabiPY b2 iftocabpranidpistsiasine Mol
0.226 'ﬂrﬁﬁ&l}) bJéBoﬁﬁﬁ%o ER MR ProdedRE %r‘@-@ c%ﬂhlgaprywabmn Eﬁ’a%%le 1: yield

unter in the chem | unm nescence nod
54 mgs #. tURMPASI AWVD) RE6. 2t HOh.Csvftonmen. Data ar e
presented as peak chem | um nescence as percent of
activity in the absence of an adenosi ne agonist. The
[001E§]50 vvagxgiﬁf)l@rgm ned usi ng PRI SM software. All
s were tested with PM\s fromthree separate

[ooldélnof 2 an@mcaa])pﬁéfo&{l “Gtetrabydragdfpens-dooNagapemHniperidin-4-
A3t VReAGE A tondmillgt - | eu- phe
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(fM.P), lum nol, superoxide disnutase, cytochrome C,

fi brinogen, adenosi ne deam nase, and trypan blue were
w@bdoaioszdo f r om Si gnma Chemi cal . Fi col | - hypaque RMeBUS2008/087875

purchased fromICN (Aurora, OH), and Cardi na

Scientific (Santa Fe, NM and Accurate Chem cals and

Scientific (Westerbury, NY). Endotoxin

(1i popol ysaccharide; E. coli K235) was from Li st

Bi ol ogi cals (Canpbell, CA). Hanks bal anced salt

solution (HBSS), and |imulus anmebocyte |ysate assay

[001K7Vk wer Eeﬁbﬁr@@mmﬂ@& H®@PrEyRYhnipes rma)-carﬂqgmdhte (3.290 g,
13.0? Eﬁgﬂgﬂa? Q(F%)rdt& A0 oﬁ}é@%f R,r c R@@ri;tyi bas oc%cgllbg%rﬁl%oadenosme (0.100

nant nor necr osli
g, 0.2t ineiol Pacsaslirpup pch&@dl frcedir@foir P Bouphiag pasaddd maﬁxaﬁ‘xple 1: yield

Ltd. (GCsaka, Japan). ZM241385 ]
41 n{g43%%, [L-Rl\gﬁ-l]?r%_(]gljr ) §m§| ;—IPLC rt = 6.5 min.
[1,2,4]triazolo[2,3-a][1,3,5]triazin-5-yl am no]
et hyl ) phenol) was a gift from Sinon Poucher, 47 WO
[00128)09/ OSEER@ulﬁﬁé'/ahJSﬁ@ﬁﬁirﬁ&Zﬁé’[ﬁratmnEScfﬁc@Itsamrace]mumd:ai Grace’s

med g SiPPIARET A TS @Eéét?lL&v'u%%r&%@msg? dw’@?m%”t“ BYR50 gt
gentg}ﬁg&ﬁ &P %mﬁ?)r ﬁ%‘% Qg% ) Nz%(')r% e@’nﬁ?fﬁtfécﬁgﬁ ivJa§ Mcd at a density

trop % vi‘dbl e y trypan usi on)
of 2.6 akhs/md. with phﬂﬂtﬂil&tty@él{nf&tmmﬂfrtwp o e&chmn‘u%us‘éﬂ Infected cells

werd IR Ha TR RO B MRS et o B (BRARLESS Cell

Werebtlhgﬁ)ﬁtsﬁ)%eﬁd&ﬂﬁ Fy%‘t@lﬂifi;ér‘{@(b hﬂ\JPHExESepﬁ ?Ba'i% e NaCl 3mM MgCl,,
procedure rrante et al . | mmunol . Met 36,

ImM ﬂQne(rﬂzaﬁ())t)tblanoﬂ BYE)] 5 p@éhédsupepﬁn ISrp[ngrah]papswtyl Aehpg/imle aprotinin,
ecies fromprjinmed and stlnulated huma
and % Mﬁp )angpran freren Aestnrseat -89t nbicl lém%aqté@aed on ice, brought
t
to 3(?&?1%43%*{361{1@2 %g Q&f’s bél?fe g %{1%%8{[ Rﬁ%%’fa%ﬁ )gés%gﬁ%ﬁ BAoMfinutes). A
low-pced weitrifupadon wrmba:ﬂfmmwtilto rerodvetdng ulni»;sed: ostil(1@000glfer 10

. enzy nye| operoxi dase. . The light is e ed fram
minyifd P@eqflo A Digherngsd 6@%%%183%% i’ 990 @‘e‘hg’ ab SngS). The pellot
fromatﬁE ﬂﬁ@lt c%ﬁtnfﬂgéﬂfohwg'hoﬁlogaﬂ%(f ﬂnqglﬂ@? AR | §0 {1 HEPES pH 8,

m) were I ncubated i'n Hanks bal anced

IOOmM Na@lo h%cgptaaoln meg/OL kuqaemmamgzmquahmm El ugimimA)protinin, 0.1
with the tested A2A agon|st with or ~without rolipram
mM é?%sﬁmaflﬁ BuMOHouting upmell slesy lwl%geflg@f fﬂlloyed (ozr Pepsagg through a
for 30 s.at 37C ..in.a sha hen o
26 e o™ PR T ki S e Sl 28 il sovc
Mengran®y fRdin@cel BREMIY epragme SRCRIMBSAT BRACMO klaceus) or A; AR (HEK
Chronol og(r) Photoneter (Crono-l1og Corp., Havertown,

293 erdbs) werereparest aspdescrihod {Rebevaaiehi 199 -nescence i s
[00 lflﬁ}gor t eﬁa?ﬁ)lirggh&lﬁl dﬁﬁ{lg%%gzngpsl 'Rgimohggqc{ Blﬁgln%'fo &%0&%¥naﬁf human

curve necr osi
Ay feaeptors-ia SEnckll meinboits azg@pnrﬁdmﬂd ukiaki lephar’fhe fataﬁblﬁibledAl I
publi cations, patents, and nt docunents Al e
agonilﬁﬁc oHPEELLEHn ¢ ¢lafl 80D s 11%@ bgled gatagppisigh 1-ZM241385
(LA VT@H&%AtXhé ﬁlgﬁ’gﬁﬁ{ v&?’ ﬁ%@ GRS tﬁfees ?eeolehﬁld A‘Vﬁﬁt kwf%sed the
has’ been descri t erence o varl ous

agorand s B &L edeeohadilpRALindand: 4/gabniy Lmﬁdmglempest&nents fere
shoul d be understood that nmany variations and

perforgyifin Ealicatsvithady LB A mal @6 2Muig] (&1 prdvdinergLrape preten ihe total
Voluﬁt%l of' Otln‘rff] gIES&&Pe? (ﬂf rnM1 ?I]E‘P%\é %&IIOIQM EDTA) withl U/mL adenosine
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48 WO 2009/ 082720 PCT/ US2008/ 087875 WHAT IS CLAI MED
IS: 1. A conmpound of formula I, II, or Ill or a
wG@t@pmgd7somer or pharmaceutically acceptabl e Bel/1S2008/087875

thereof: NRL R2 O N (CH)g~2Z NNRV->1-2 a O1-3
OHOHI NRIRZ NRIRZ ONO~NNkO - Z < N19,0-- (C
H2)g NNNNZLI OOOHOHOHOHII 11l wherein: R
and R2 independently are selected fromH and Cl -3
al kyl; Z is selected fromcycl opropyl, cyclobutyl,
cyclopentyl t et rahydr of ur anyl , azetldln 2-onyl

deanppaseaind & rnM Mg@qucﬂy olr withalit 302\ AEySZ Mambahistweratrsdbated

Z t h f
with§diftigeifs Bignh etBrRfist gt hO Sk BT e 18 M or
antagomdt@ if WSt gok &I Rk 0k deR® @63V@ZIZGF/C ﬁlé%?létéﬁjﬁﬂ%%?de terminated
selected fromF, Cl-4 alkyl,

by rgpBHI)teNRE RS cMawth@@ra@Nl C@a@rh.@sh@@zm)) faHdwed by 4 x 150 pl

Wask%i og%rg%a}kon%g MBS 1§e g(élpggtrﬁlgpf h{Cé_é—gﬁl d g’@g;l\?onndspeciﬁc

blndﬁ%%‘as@néd@gl%ﬁ% %'}}ré%néesofsﬁj ;ﬁth@E’CN €8mbletitfol tﬁn@h% ¥lsays were

cycl obutyl, and (CH2)acycl opropyl; a I3 sel ecte from
perf@med, asdns:tr12¢d éRubevqezird é@?@atsmg()‘ﬁde RAPENH 13ZM241385, or

I_ABA. We found that it was sometimes important to change pipette tips following each
serial dilution to prevent transfer on tips of potent hydrophobic compounds. The K; values for
competing compound binding to a single site were derived from ICs values with correction
for radioligand and competing compound depletion as described previously (Linden, 1982).
[00150] Linden J (1982) Calculating the Dissociation Constant of an Unlabeled
Compound From the Concentration Required to Displace Radiolabel Binding by 50%. J Cyc/
Nucl Res 8: 163-172.

[00151] Linden J, Patel A and Sadek S (1985) ['*’T]Aminobenzyladenosine, a New
Radioligand With Improved Specific Binding to Adenosine Receptors in Heart. Circ Res 56:
279-284.

[00152] Linden J, Taylor HE, Robeva AS, Tucker AL, Stehle JH, Rivkees SA, 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.
[00153] Luthin DR, Olsson RA, Thompson RD, Sawmiller DR and Linden J (1995)
Characterization of Two Affinity States of Adenosine Aza Receptors With a New
Radioligand, 2-[2-(4-Amino-3- ['*I]lodophenyl)Ethylamino]Adenosine. Mol Pharmacol 47
307-313.

[00154] Robeva AS, Woodard R, Luthin DR, Taylor HE and Linden J (1996) Double
Tagging Recombinant A;- and A;a-Adenosine Receptors With Hexahistidine and the FLAG
Epitope. Development of an Efficient Generic Protein Purification Procedure. Biochem

Pharmacol 51: 545-555.
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49 WD 2009/ 082720 PCT/ US2008/ 087875 2. A conmpound of

claim1l, wherein the conpound is of formula |I: R and
w@200a/0827B) z2 is i ndependently sel ected from FPCZUSR08/087875

al kyl, CF3, OCF3, and OR3; R3 is independently

selected fromH and C-2 alkyl; R4 is C(CONRR each R

i ndependently is selected fromH, Cl -4 alkyl,

cycl opropyl, cyclobutyl, and -CH2-cyclopropyl; and, g

is 1. 3. A conmpound of claim1, wherein the conpound

is selected from NH2 Q3 'NI "N" ZZ QNNi NO
[001/F 1 ~Chemduminescepeedetlqpls:- Jumingl cphagicge chmifymingycence, a

mea%ﬂr?\l%iéﬂﬁ%leﬁl gﬂdétgve agt_llv%,l iL\“&@penﬁ’e&"}lp% goth?u%yojdlale 'ﬁlrogu/ct%on and
mobilization of the granule enzyme myeloperoxidase. The light is emitted from unstable
high-energy oxygen species such as hypochlorous acid and singlet oxygen generated by
activated neutrophils.

[00156] Purified human neutrophils (2 X 106/ml) suspended in Hanks balanced salt
solution containing 0.1% human serum albumin (HA), adenosine deaminase (1U/mL) and
rolipram (100 nM) were incubated (37C) in a water bath for 15 min with or without
rhTNF(10U/ml). Following incubation 100 L aliquots of the PMN were transferred to wells
(White walled clear bottom 96 well tissue culture plates Costar #3670; 2 wells /condition)
containing 501 HA and luminol (final concentration 100M) with or without adenosine
agonist (final agonist concentrations 0.01-1000nM). The plate was incubated 5 min (37C) and
then fMLP (50 | in HA; final concentration 1M) was added to all wells.

[00157] Peak chemiluminescence was determined with a Victor 1420 Multilabel
Counter in the chemiluminescence mode using the Wallac Workstation software. Data are
presented as peak chemiluminescence as percent of activity in the absence of an adenosine
agonist. The EC50 was determined using PRISM software. All compounds were tested with
PMNs from three separate donors.

[00158] Effect of A5 Agonists on Neutrophil Oxidative Activity: f-met-leu-phe
(fMLP), luminol, superoxide dismutase, cytochrome C, fibrinogen, adenosine deaminase, and
trypan blue were obtained from Sigma Chemical. Ficoll-hypaque was purchased from ICN
(Aurora, OH), and Cardinal Scientific (Santa Fe, NM) and Accurate Chemicals and Scientific
(Westerbury, NY). Endotoxin (lipopolysaccharide; E. coli K235) was from List Biologicals
(Campbell, CA). Hanks balanced salt solution (HBSS), and limulus amebocyte lysate assay
kit were from BioWittaker (Walkersville, MD). Human serum albumin (HSA) was from
Cutter Biological (Elkhart, IN). Recombinant human tumor necrosis factor-o was supplied by
Dianippon Pharmaceutical Co. Ltd. (Osaka, Japan). ZM241385 (4-(2-[7-amino-2-(2-furyl)-
[1,2,4]triazolo[2,3-a][1,3,5]triazin-5-yl amino]ethyl)phenol) was a gift from Simon Poucher,
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WD 2009/ 082720 PCT/ US2008/ 087875 NH2 11O /,N1l "N/~
ZZ . pN1O- 1 V AOHOKHOINER ~JO/NNz2pN
wWOR@9/082H OH OHNH2 N - NO 2 O NI NO Z ~PC1uBkooshs787s
OH CH 4. A conpound of claim1, wherein the conpound
is of fornmula Il, wherein: R and RZ are H Zis
substituted with 0-1 Z2; z2 is independently sel ected
fromF, C-2 alkyl, CF3, OCF3, and OR3; R3 is
i ndependently selected fromH and Cl-2 alkyl; R4 is
C(O NRR; and, each R independently is selected fromH,
Zenaep Phargdeguticapy Cheshitgpy/K, Ségaki sobiitops (1 mpdand 10 mM in DMSO) were
- - I opyl . 51 WD 2009/ 082720 PCT/ US2008/ 087875
mad%%&“é%ﬁﬁg%)d@of claim1, wherein the conpound is
[0015¢] ect e#luniaimeddrbphil preParation: 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)).

[00160] 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 balanced salt
solution containing 0.1% human serum albumin (1 ml) with the tested A, agonist with or
without rolipram and with or without tumor necrosis factor a; (1 U/ml) for 30 minutes at 37°C
in a shaking water bath. Then luminol (1 x 10™ M) enhanced f-met-leu-phe (1 mcM)
stimulated chemiluminescence was read with a Chronolog® Photometer (Crono-log Corp.,
Havertown, PA) at 37°C for 2-4 minutes. Chemiluminescence is reported as relative peak
light emitted (= height of the curve) compared to samples with tumor necrosis factor-o and
without agonist or rolipram.

[00161] All publications, patents, and patent documents are incorporated by reference
herein, as though individually incorporated by reference. The invention has been described
with reference to various specific and preferred embodiments and techniques. However, it
should be understood that many variations and modifications may be made while remaining

within the spirit and scope of the invention.
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O</ NO NN~/ NOHOdOdANH2 \NO O<, NNNO
X-"  NA~OH N2 OHOHd N\NO O/ NNO HOOH
w@Rhobio272d N 0 </ N O N NNO H OH OH NH2 ~ NeOT/US098/087875
NNO NN4OHH NH2 HO </ O N N HO OH CH 52 WO

O
2009/ 082720 PCT/ US2008/ 087875 6. A conpound of claim
1, wherein the conmpound is selected from NH2

WHAT IS CLAIMED IS:
1. A compound of formula I, II, or III or a stereoisomer or pharmaceutically

acceptable salt thereof:

NRIR?

N N 0]
A O
B i W .
1-3
OH OH
1
NR'R? NR'R?
0 0
N N N N
¢ 1 -2 ¢ 7 A€,
R, N N™ N 7!
0 R 0
OH OH OH OH
11 1T

wherein:

R' and R” independently are selected from H and C .3 alkyl;

Z is selected from cyclopropyl, cyclobutyl, cyclopentyl, tetrahydrofuranyl, azetidin-2-onyl,
pyrrolidinyl, and pyrrolidin-2-onyl;

Z is substituted with 0-2 Z%;

Z' is selected from tetrahydrofuranyl, azetidin-2-onyl, pyrrolidinyl, and pyrrolidin-2-onyl;

7' is substituted with 0-2 Z%;

7? is independently selected from F, Ci-4 alkyl, CF3, OCF3, (CH,),OR’, (CH,).NR’R>, NO,,
(CH,),CN, (CH,),CO;R?, and (CH,),CONR’R?;

R’ is independently selected from H and C)-5 alkyl;

R* is selected from CH,OR and C(O)NRR;

cach R independently is selected from H, C;-4 alkyl, cyclobutyl, and (CH;).cyclopropyl;

a is selected from 0, 1, and 2; and,

q is selected from 1, 2, and 3.
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H2 \NO O
NNu, O
CPEES2008/087875
H ' N~

NO O</ NO\ ANNZzZ/ NO HOHON
</ NNNO---\z2H NH2 OHOH N\ NO O
WO Z109/08¢720 N O HOHCOHNH2 </ \NO ON N N Q¢
OHOHNH2 \NO O</ NNO\ Z I~-NZ V\INO
NH2 CHH NO </ ON\ NNZZ NOHOHO7.
conpound of claim1, wherein the conpound is o
formula Ill: R and R2 are H, 53

~~

A
f

2. A compound of claim 1, wherein the compound is of formula I:

R' and R* are H;

7% is independently selected from F, C;-; alkyl, CF3, OCF3, and OR?;

R’ is independently selected from H and C)-; alkyl;

R*is C(O)NRR;

cach R independently is selected from H, C,-4 alkyl, cyclopropyl, cyclobutyl, and
-CH,-cyclopropyl; and,

qis 1.

3. A compound of claim 1, wherein the compound is selected from:
NH

«Nf; L7
0 z N O
/\E 0 | N/\/Q /\Y}

OH OH
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WD 2009/ 082720 PCT/ US2008/ 087875 Z' is substituted
wth 0-1 Z2; z2 is independently selected fromF, Cl-2
wa@bdoglog27aF3, OCF3, and OR3; R3 is independentPgT/US2008/087875
selected fromH and C-2 alkyl; R4 is C(ONRR each R
i ndependently is selected fromH, C -4 alkyl,
cycl opropyl, cyclobutyl, and -CH2-cyclopropyl; gisO.
8. A conpound of claim1l, wherein the conmpound is
selected from NH2 NJ-1 0O ONONH2 NO NO H
O0-CNH OHOHON OHOH. 54 WO 2009/ 082720
PCT/ US2008/ 087875 NHZ 'N p NNNO NHZ H N\N O NH
O—IO—|p<N/~O NO< T—INO—IO—I JL

NOTTY

OH OH
NH,
O
N X 2
o ¢ NP0~
N™ N
N
i O
OH OH
NH,
O
N X
s ¢I . A 7
D\ i 5
N 0
OH OH
4. A compound of claim 1, wherein the compound is of formula II, wherein:

R' and R* are H;

Z is substituted with 0-1 Z*;

7? is independently selected from F, Ci-; alkyl, CF3, OCF3, and OR?;

R’ is independently selected from H and C)-; alkyl;

R is C(O)NRR; and,

cach R independently is selected from H, C,-4 alkyl, cyclopropyl, cyclobutyl, and
-CH,-cyclopropyl.
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NHZ NI "NON ONi NON ~/J " NNHZ /NI NNO H
OHQNiIi NONH HAs~- OO NHZOHOH O <N\NNH p
WORMSIRO /~-H OO OHOHNHZ ~NI N~ O N NeC™NUS200B/087875
NHZ O OHOH < NOCNH ONN-~~~///~~/] H'j~0 OH
55 WD 2009/ 082720 PCT/ US2008/087875 NH2 Hi N "N N O

0
ONNONNHZIO HN~NNONMN

5. A compound of claim 1, wherein the compound is selected from:
NH,
0]
N e
N
$X X
N O
A TNV
N
OH OH NH,
N <
N
L Aot
AN 1"
N
H 0]
NI, OH OH
0]
N S
N
4
i Aot
/\ N
N
H 0]
OH OH
NH,
0]
N S
N
$X A
AN
N
H 0]
OH OH NH, o
ST g
Ny
N
H 0]
NH, OH OH
0]
N B
N
7
ReaVea
D\ b
N
H 0]
OH OH
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OHOHO<NONO HA-- OHOHNHZH \NNO i ONN
O NHONHZ NNOOHOHO<NNON NOO HOH™
wORiDMA7Ed O// NNAO A~NNNH OHO OPCiusS200$087875
compound of claim 1, wherein the conmpound is sel ected
from NHZNNON-~J ONO NZ/ANZ OCHOHNHR O
</ ~NH N~\NONNNOJ
6 A compound of claim 1, wherein the compound is selected from:
NH,
N X O
«J A
. N’)\\/ON TV
/\N o
H
OH OH NH,
g N
(0] <N lN//\/O\I 0 \Z2
/\N o
NI, OH OH
N X O
N
N z
/\N o
OH OH
NH,
N N O
ST~
D~ . N)\\/(\)N TV
N 0
OH OH INH,
(’NfN J?\
Do TN
N 0
NH, OH OH
N SN O
LU P
>~ O|| NI N/\\/(\)N T\
N 0
OH OH
7. A compound of claim 1, wherein the compound is of formula I11:

R' and R* are H;
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HO\Z OH OH 56 WO 2009/ 082720 PCT/ US2008/ 087875 NH2
"NANCO p</ NONNZz / NOHOHOCHNHz O ~N,
WO 2009820 A~ NN Zz O OHOHOH NH2 -N NCPUS068/087875
</ NNO NOz2 HOHOdANH2 NO </ NA Zz p NN
NH NNA~OO HOAOHNHE2 N'"NOZz pNNO7 N

7' is substituted with 0-1 Z%;

7% is independently selected from F, C;-;, alkyl, CF;, OCF3, and OR?;

R’ is independently selected from H and C)-; alkyl;

R*is C(O)NRR;

cach R independently is selected from H, C,-4 alkyl, cyclopropyl, cyclobutyl, and
-CH,-cyclopropyl;

qis 0.

8. A compound of claim 1, wherein the compound is selected from:
NH,
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NH FNI OO0 OHHNHz "N NOO p NNIO,ONNZ2Z Np
HOHOANHZ '"N~\NO ONNOQI HDOH o Z2 OH OH 57
wOD0208960©82720 PCT/ US2008/ 087875 NHZ \ N NCCPCPUBL0NB/B7875
NZZ NpHOdAHNHZ N NIO <NI NO\NH NO HOH

OHNH2 NNNO </ INNO-"~ N2Zz

N 0
OH OH
NH, |
0
N X N, O
N
0 «N]@\VOH’\O
N
/\ N 0 NH,
H NfN j\
7
o | N
/\E o 5
N OH OH
2
0
N N
N
7
0 <le\)\’ NJLO
P N NH
H \© 0
OH OH
NH,
0
N X
o < f,N oo 7
D\ R
N 0 NH,
0
N x>
OH OH 5 ¢ ﬁN NJL o NH
D\ il NJ\/Q
g 0
OH OH
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NpHOHOdANHE2 NNOZz <NINNO/NH OO HOH O
NH2 O NZZ Op NI NNH NNOHO OHOHI10. A
wa@eowoseTado of claim 1, wherein the conpound is Bel/@s10egl087875
from NHR2 NOO</ I INNO NrJ/ NO HOHOCHDS5S
WO 2009/ 082720 PCT/ US2008/ 087875 NHZ i \NNO p NN

OANNHZO HO/ NI' / NNI I N NJ~
NH,
NfN Q N o
o & 'N/J\\/Ov*o’kf
E> SN NH,
0 0
H N <
N
OH OH 0 «Nfgz\/@koﬁm
\; ~ 0]
N 0
OH OH
NH, "
N N 0 N O
ST~ A
A NJ\\/ON )
NH
M\ D .
SN
OH OH 4 N
D~ <N| N
N 0 0
OH OH
NH,
N X 0
N
A </Nl ﬁ)\\/@k(}\p
N
D\N NH
H 0 0
OH OH
9 A compound of claim 1, wherein the compound is selected from:
NH,
N SN O o
0 ¢ :ﬁ, NJLO/CI
N N \2
A %
H
NH,
OH OH o
QNfN I NH
Q N N/)\\/O\I O/C\t/
AN N 0 72
H
OH OH
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</ Np NrJ
7QN / _N

HOHp O N OO HO™ p
H I O -

N/ H O Crd&k/USIOBB/087875
5
N

NHZ H A-- ONO
w@29/08270HZ OH OH N

OHNHZ Npi NA, O ON:INN

2009/ 082720 PCT/ US2008/ 087875

NO pNNO

NH,

\;o
/\I}\II f\)\/OI O’Q/\
OH OH NH,

O f s

N e Q Ef O
STy
/\ NJ{O NI NJ\/O\I O/<—\ZTZ

OH OH NH

/‘Okd )\/Or O_QNH

OH OH

2

0]
~A <,NfN/)\\/OqJLO

H

OH OH
H,
N N o
0 ¢ f\/N NJLO/CJO
D\g k;o; Nl N)\\/Q \22
OH OH
NH,
N O O
¢ fN X ,CNH
0) N P N O J
D\ng o] N\/Q v
OH OH
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NHZ OHNO OHHO< NON ANNOO HOHOH NH
A</ \N~NO NNOON HpNHE O1OH\NO A NI
WOLROIMB27DON O O HNH2 OH OH N N Op / NAO DperhsSiods787s

(1)

OOMN HOHOH11. A conpound of claim1, wherein the
compound is of formula Ill: R and R2 are H, Z is
substituted with 0-1 Z2; z2 is independently sel ected
fromF, Cl-2 alkyl, CF3, OCF3, and OR3; R3 is

i ndependently selected fromH and C1-2 alkyl; R4 is
C(ONRR;, each R independ ly is selected fromH, Cl-4

al kyl, cycl opropyl, cyc tyl, and cf qpyclopropyl;
gis 1. 60 :I%\ '550
(@) ’k/\

QN:E%§N ji /4§;NH
Z N O
NO N NJ\/O Ozz

10. A compound of claim 1, wherein the compound is selected from:
NH,

¢ f X
~ i O N O /C/
OH OH
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11. A compound of claim 1, wherein the compound is of formula III:

R' and R* are H;

7' is substituted with 0-1 Z%;

7% is independently selected from F, C;-; alkyl, CF3, OCF3, and OR?;

R’ is independently selected from H and C)-; alkyl;

R*is C(O)NRR;

cach R independently is selected from H, C,-4 alkyl, cyclopropyl, cyclobutyl, and
-CH,-cyclopropyl;

qis 1.
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12. A compound of claim 1, wherein the compound is selected from:
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13. A compound of claim 1, wherein the compound is selected from:
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14. A compound of claim 1, wherein the compound is selected from:
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conmposition conprising a conpound of claim1l and a
pharmaceutical ly acceptable carrier. 16. A conpound of
one of Clains 1-14, for use in nedical therapy. 17.
The use of a conpound of one of Clains 1-14, for the
manufacture of a nedicament useful for the treatnent

of a disease in a mammul 66
NH,
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15. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.
16. A compound of one of Claims 1-14, for use in medical therapy.

17. The use of a compound of one of Claims 1-14, for the manufacture of a

medicament useful for the treatment of a disease in a mammal.
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