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STATEMENT OF GOVERNMENT RIGHTS

[0001] This invention was made with the assistance of government support under
United States Grant No. 1 R41 AR052960 from the National Institutes of Health. The

government may have certain rights to the invention.

FIELD OF THE INVENTION

[0002] The present invention relates to 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 and
pharmaccutical compositions that are selective agonists of Ay adenosine receptors (ARs).

These compounds and compositions are useful as pharmaceutical agents.

BACKGROUND OF THE INVENTION

[0003] There has been progressive development of compounds that are more and more
potent and/or selective as agonists of Ay, 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:

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 Aga

agonists.



potent and/or selective as agonists of A2A adenosi ne receptors (AR
based on rgdi,qlg bi ndi ng assays and physiol ogical r Or
exanpl e, dﬁg;&g@??ﬂ . 6,232,297 to Linden, et al. desgﬁﬁ@%@ﬁﬁﬁsmﬁa
conpounds having the general fornula: N(a)2 HOOH wherein each R can
be H, X can be ethylatninocarbonyl and RL can be Rl can be 4-

met hoxycar bonyl cycl ohexyl net hyl (DWH 146c¢c). These conpounds are
reported to be A2A agonists. WD 2009/ 082720PCT/ US2008/ 087875
[0004]U.S. Pat. No. 7,214,665 to Linden, etal, describes conpounds
havi ng t H80@Kner al Ui.&rBauMNo. 7,214,665 to Linden, et al. describes compounds having the

general formula:

N(R"),
N
ey
X N z
on N,\ 1,2
{CR'R)n—2Z

HO COH
wherein R7 can be H, X can be an ether or an amide, CR'R? can be CH,, and Z can be a
heterocyclic ring. These compounds are reported to be Aza agonists.
[0005] U.S. Pat. Appl. No. 2006/004088 to Rieger, et al. describes compounds having

the general formula;

N(R");
N
¢T1 X
X N N/
\goz \ .
(CR'R*)—Z

HO OH
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 Aj, agonists.
[0006] U.S. Pat. Appl. No. 2007/0270373 to Rieger, et al. describes compounds

having the general formula:

NR!R?
NfN o
¢ ] W e
P

wherein NR'R? can be NHa, 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 Aga agonists.
[0007] Even in view of the above, there is a continuing need exists for A, adenosine

receptor agonists useful for therapeutic applications.



HO OH wherein R7 can be H X can be an ether or an am de, CRIR2 can

be CH2, a a heterocyclic ring. These conpou
reported ?goégﬁﬁgﬁ?@agonists. [0005] U. S. Pat. Appl. Noﬁq§g%%ﬁ88gg§%

to Rieger, et al. describes conpounds having the general formula: HO
OH wherein R7 can be H, X can be a cycl oal kyl -substitued ether or

am de, CRIR2 can be CH2, and Z can be a heterocyclic ring. These
conpounds are reported to be A2A agonists. [0006]U. S. Pat. Appl. No.
2007/ 0270373 to Rieger, et al. describes conpounds having the general
f or mul a: SUMMARY OF THE INVENTION

[0008] The present invention provides 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 or
stereoisomers or pharmaceutically acceptable salts that act as agonists of A4 adenosine
receptors.

[0009] The present invention also provides pharmaceutical compositions comprising a
compound of the present invention or stereoisomer or a pharmaceutically acceptable salt
thereof in combination with a pharmaceutically acceptable excipient.

[0010] The present invention provides novel methods of treatment and diagnosis
compounds and compositions of the present invention.

{0011} The present invention provides a novel compound of the present invention for
use in medical therapy.

[0012] The present invention also provides the use of a novel compound of the present
invention for the manufacture of a medicament for the treatment of a pathological condition
or symptom in a mammal that the Az receptor is implicated and for which agonism of the
receptor provides therapeutic benefit.

[0013] These and other aspects of the present invention have been accomplished in
view of the discovery of substituted 4-{3-[6-amino-9-(3,4-dithydroxy-tetrahydro-furan-2-yl)-
9H-purin-2-yl]-prop-2-ynyl}-piperidine-1-carboxylic acid esters described herein.

DETAILED DESCRIPTION OF THE INVENTION

[0014] The present invention provides novel substituted 4-{3-[6-amino-9-(3,4~
dihydroxy-tetrahydro-furan-2-y1)-9H-purin-2-yl]-prop-2-ynyl}-piperidine- 1 -carboxylic acid
esters that act as agonists at the adenosine A, receptor, and methods for using the
compounds in methods of treating discases and conditions in which the Az 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 discase. The inflammatory tissue activity

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



NRIRZ 0 --(H2) XY c Ng Hs Riscp)1 0 OH OH wherein NRIR7 can be

NH2, R4 cagobBoshsdlp €t her or an ami de, R5 can be et hy”yﬂcwﬁ(szﬁ(%?bs%%
or NR, and Z can be an aryl or heteroaryl. These conmpounds

reported to be A agonists. [0007] Even in view of the above, there S
a continuing need exists for A2 adenosi ne

the trauma of medical procedures, such as organ, tissuc or cell transplantation, angioplasty
(PCTA), inflammation following ischemia/reperfusion, or grafting. The compounds of the
inventions also may be used in conjunction with other anti-inflammatory treatments or in
conjunction with anti-pathogenic agents.

{0015] In an embodiment, the present invention provides a novel compound of

formula I, I1, or ITI or a stereoisomer or pharmaceutically acceptable salt thereof:
NRIR?

N TN o]
¢ 1. o (), )
N N’\/O /(z b
Ry o (
13
OH OH
I
NR!R? NRIR2

(f f\ N O’Z <I f\ N Of(CH2)q

I I
[0016] wherein:
[0017] R’ and R? independently are selected from H and Cy.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] Z! is selected from tetrahydrofuranyl, azetidin-2-onyl, pyrrolidinyl, and
pyrrolidin-2-onyl;
[0021] Z' is substituted with 0-2 Z?;
[0022] Z? is independently selected from F, Ci-4 alkyl, CF3, OCF;, (CH,),OR’,
(CH,),NR’R?, NO,, (CH,),CN, (CH,),CO:R?, and (CH,),CONR’R?;
[0023] R? is independently selected from H and Cy-¢ alkyl;
[0024] R* is selected from CH,OR and C(O)NRR;



receptor agonists useful for therapeutic applications. SUMVARY OF
THE | NVENT, The present invention provides subsii = s
{346-anind®§¢%%8ﬁ?§§hydroxy- %ﬁh%&bﬁﬁm@mma
tetrahydro-furan-2-y1)-9H purin-2-yl kprop-2-yny1l}- pi peridi ne-|-carbox
ylic acid esters or stereoisonmers or pharnaceutically acceptable
salts that act as agoni sts of A2A adenosi ne receptors. [0009] The
present invention al so provides pharmaceutical conpositions
conprising a conmpound of the present invention or stereoisonmer or a
phar macefdzsl | y aeadR addbendaltly it hedeosalf frann He Qpdp kiR, bytoladyt fand
pharnace%t%galIﬁg@CCEptable exci pient. 100101The present invention
provi des % G gds of treatnent and diagnosis conpounds and
conposi tijpaxs] of t he iPdeRsRAEINY,ENthPRN.anf0011] The present invention

provi des a novel conpound of the present invention for use in nedical
t her apy. [0027] q 18 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?2 is independently selected from F, Cy- alkyl, CF3, OCF3, and OR?;

[0031] R? is independently selected from H and C;-; alkyl;

[0032] R is C(O)NRR;

[0033] each R independently is selected from H, C;~ alkyl, cyclopropyl, cyclobutyl,

and -CH,-cyclopropyl; and,
[0034] qis 1.



[ 0012] The present invention also provides the use of a novel conpound

of the pr i tion for the manufacture of a nedicg e

treatnenteﬁﬁqgm6§¥ﬁglogical condition or synptomin a ﬁ%ﬁﬁ%%m%ﬁgﬁs¥he

Am receptor is inplicated and for which agoni sm of the receptor

provi des therapeutic benefit. [0013] These and ot her aspects of the

present invention have been acconplished in view of the discovery of

substituted 4-{346-am no-9- (3, 4-di hydroxy-tetrahydro-furan-2-yl)-

9H purin- 2-yl kprop-2-yny1} - pi peri di ne-1-carboxylic acid esters

descri bed063siei n. DEAtHeEEMBESGRIPIE Giselt ifilditidMNMENTECMvOD4pbhead,

present i venthﬁn B%ovi es nov H substituted 4-1346-am no-9-(3, 4-
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for which agoni sm of Epeai cept or Pr oM her apeut’’ ¢ benefit. The

conpounds nmay be used; f expl e, for the treatnment of inflammuatory

activity in manmalian tissu - for the treatnent of sickle cel

di sease. The inflammatory tissue actj,vity can be due to pathol ogi cal
agents or can be due to physi cal c\éhical or ghermal trauma, or the
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trauma of nedical procedures, sgﬁ
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ftind. The C nds of e inventions
al so may be used in conjurét ith other anti-inflammatory
treatments or in conjunction oM anti - pat hogeni ¢ agents. [0015]In an

enbodi ment, the present invention piayides a novel conpound of

transpl antati on, angi opl ast
i schem a/ reperfusion,

formula I, 11, or IIl or a stereg| er or phagmaceutical ly
acceptabl e salt thereof: o ¢ | 4L\\\/I::TJLO //f
N7 N
H
éH SH
NH,
S Ko/
Ny
g 0
H OH
NH,
N ‘\N 0 Z2
R aaSean.
N 0
OH OH
NH,
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‘ 0 Qg:Ei;L\\\/l::TJLo"\T:zﬁr#
N 0
OH OH



NRIR2 H HOHOM | I [ [ | [ 0016] wher ei n:

[0017] R and R2 independently are

sel ected fﬁﬁp&&%&gﬂOCJS al kyl; [0018]Z is sel ected froq;

cycl obutyl , “cyclopéntyl, tetrahydrofuranyl,
pyrrolidinyl, and pyrrolidin-2-onyl;
Z2; [0020]Z1 is selected fromtetrahydrofuranyl,

pyrrolidinyl, and pyrrolidin-2-onyl;

Z2;

[0036]

wherein the compound is of formula II:

azeti di n- 2- %ﬁ%ﬁﬂ%ﬂgﬁ% ’

[0019] Z is substituted with 0-2

azetidin-2-onyl,

[0021] Z1 is substituted with 0-2

In another embodiment, the present invention provides a novel compound,

[0037] R' and R? are H;

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

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

[0040] R? is independently selected from H and C;- alkyl;

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

[0042) each R independently is selected from H, C;-4 alkyl, cyclopropyl, cyclobutyl,

and -CHa-cyclopropyl.

[0043]
wherein the compound is selected from:
NH,
0
N -
N
¢ ] A ~7
N O
i N,)\/O
s °
H
OH OH NI,
N TN
H 0
NH, OH OH
N Q
e A
N o
H

In another embodiment, the present invention provides a novel compound,



[0022] Z2 is independently selected fromF, Cl-4 alkyl, CF3, OCF3,
(CH2) aOR3, R3, N2, (CH2).CN, (CH2)aC2123, a <
(CH2) aCO\IRg&%a@%Hg%y;g] R3 is independently sel ected fromn%:Té'rlF&O%fP??h
al kyl; [0024]R4 is selected from CHZOR and C(0) NRR, WO

2009/ 082720PCT/ US2008/ 087875 [ 0025] each R i ndependently is sel ected
fromH Cl-4 al kyl, cyclobutyl, and (CHDacycl opropyl; [0026]a is
selected fromO, 1, and 2; and, [0027]q is selected from1, 2, and 3.

[ 0028] I n anot her enbodi nent, the present invention provides a novel
conpound, NH,

N x>
ST~
0 N P N o/v
D\E ) NJ\/Q

H OH NH,

[0044] In another embodiment, the present invention provides a novel compound,

wherein the compound is selected from:
NII,

} Nl N”\,@ Nz
/\E o
OH OH NI,

N = 0
AP Loy
O N N/ N ¢ 2 .
/\EJI o I J\/O z
NI,

H OH
0O
N
S 0
| N, N“'\/O“ T\
/\N o
O OF



wherein the conpound is of formula I: [0029]RI and R2 are H, [0030]z2

i s i ndepengdegnj, ected fromF, Ci1-2 alkyl, CF3, OCF o
[0031]R3 is i n%%ogZﬁgent ly selected fromH and Cl1-2 al k%cﬁ?%g@?'ma S
C(0)NRR; [0033]each R independently is selected fromH, Cl-4 allcyl,
cycl opropyl, cyclobutyl, and -CH2-cycl opropyl; and, [0034]q is 1. WO
2009/ 082720PCT/ US2008/ 087875 [ 0035] I n anot her enbodi nent, the present
I nvention provides a novel conpound,

NH,

0
N £
N
0 Loz
D "N
I 0
OH OH NH,
0
N =
o < f)" o
D\ N 7Sz
N
N 0
NH, OH 0OH
0
N =
N
g & IJ\/OJJ\O/O\ i
D~ : &
E 0
H OH

[0045] In another embodiment, the present invention provides a novel compound, wherein the

compound is of formula I1I:

[0046] R' and R? are H;

[0047] Z! is substituted with 0-1 Z;

[0048] 72%is independently selected from F, C,-; alkyl, CFa, OCF;, and OR? ;

[0049] R? is independently selected from H and C;-; alkyl;

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

[0051] each R independently is selected from H, Ci-4 alkyl, cyclopropyl, cyclobutyl,

and -CHj-cyclopropyl;
[0052] qis 0.



wherein the conpound is selected from OHOH NH WO

2009/ 08272@!3%692@;&98/ 087875 [0036] I n anot her enbodi ment. /ﬁﬁﬁus@"s%??m
I nvention provides a novel conpound, wherein the corrpouncir IS0

formula I'l: [0037]RI and R2 are H, [0038]Z is substituted with 0-1
Z2:

[0053] In another embodiment, the present invention provides a novel compound, wherein the

compound is selected from:

-
N
o (’N | wio NH
N
i
/\N o
EH g

H
H
NH, -
N x Q N
o ¢ IL/N NJLo--kfo
/\ 7 N
NIT.
N 2
H 0 N O

H
N o Q N. O
S L
§ N O
H Ne A o
N
OH OH 4 A
o ¢ |NJ\/O\1 o1 N\
P
g o} 0
NH, H OH
N E o
N
/\ i QNI;\/OQJLO NH
H \0 0
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[0039] Z2 is independently selected fromF, Cl-2 alkyl,

CF3 OCF3, and

OR3; [004 loghebAglependent |y sel ected fromH and Ci-
[ 0041] R4 Pkagf%?ﬁﬁgg and, [0042]each R i ndependently is slﬁégﬁggm 3

H, Cl-4 al kyl,
[ 0043] I n anot her enbodinent,

cycl obutyl,
t he present

and - CH2-cycl opropyl .
i nvention provides a novel

cycl opropyl,

conpound, wherein the conmpound is selected from OH OH
NH,
0
N =
o <IL oo _f
E}*\ 7y
N o} NH,
N E 0
5 G &1 o™
D~ i ﬁi\\\/t:ﬁ 0
N 0
OH OH
NH,

o0 OH
NH,
N\.N J?\T%O
o ¢ N0
A 1Y
N\ i
N\N 0
OH OH ¢ 1 NJLO
t>>\ Q N7y NH
N
H o 0
OH OH
NH,
0

11



0 O N NLs,2)LOO [0044]1n another enbodi nment, the present

}p\é%nt il\lﬂzwﬁ%éeﬂ@%ze novel conpound, wherein the corrpo%nijs%&%%% ed

[0054] In another embodiment, the present invention provides a novel compound,

wherein the compound is selected from:

NH,
Nepr > 0 o
0 «le\)N;k\/O\lko’Q]
/\N O Z2
H
OH OH N N> o
"y
o 4 f\,N NJ\O NH
N™™N \_/
/\N o 2
H
H OH
NH, "
N > G N
/ N O
9 <NI:J\/O\’JLO’§/\\<
H
OH OH NH,
N x> 0
N
7
o & lNA\/O\IJLO N
Z——
/\N o 0
H
H OH
& H
N G 0
P LY
O N’ N 0 \
/\N o zZ
H
H OH NH,
N = 0
v N z?
Q <N lN’J\/O“JLO AN
/\
N \eo o
H OH NH,
N TN O 2
7z
i <II\JI:,J\/C}I’U\O g
P NI
B\ 0
H OH

12



NN O NH2 HOH O Nz2 OH I NH,

WO 2009/082720 PCT/US2008/087875
NH;
N = 0
N 0
¢ 7 A
0 z N” "0 ¥
E N N \
N (0] z
H
OH H
NH,
(@]
N W
N
> 0 QNI;)\\/O“JLO’GNH
N o0 2
H
OH OI1
NH, -
New Q N
N yo
"’
I <Nf1~:’*\/© Fo X,
D\ z
N
i} o
H OH NH,
N B O
N
i
D i <N lN’/k\\/O\IJLO/%KI\H;I
N
H O
H H
NH, .
(leN J(J)\ N_ 0
S>\ i l)\/Ej;I O/<" T
N N \
N 8] z?
0
H OH NI,
N = Q 2
N Z
‘4
D~ g IN,,\\/C'\JJLO_QNH
N
o 0] 0]
OH OH NH,
0]
N B
N 2
4 VA
0 <N |N/ Nkoﬁ
C N O 0 NH
H OH
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[ 0045] In anot her enbodi nent, the present invention provides a novel

conpound, rel e conmpound is of formula Il1: [004 are
H [ 0047] z%ié’ é“@%’ts’Fi tuted with 0-1 z2; [0048]Z2 is in?e@é%%ﬁﬁ{‘%%
selected fromF, Cl-2 alkyl, CF3, OCF3, and OR3; [0049]R3 is

i ndependently selected fromH and C1l-2 al kyl; [0050]R4 is C(0)NRR

[ 0051] each R i ndependently is selected fromH, Cl-4 alkyl,

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

[0055] In another embodiment, the present invention provides a novel compound,

wherein the compound is selected from:

NH,
N X O
N ~
0 e':El;k\k\/I::?JLo N
N™™N
/\N o
H
OH OH
NH, \
N
NEL
/\N o 2 o
H N TN
OH OH o <. ¢k\\\/1::FJLO’4§; -
N™™N
/\N 0
H OH
NI,
¢ 5 IN’)\/(jI °
P 5 NH, .
H N =
¢ T X A
H H 8] N N, N 0 —
/\
¥\ o
NH, H H
e ’\/ONJ\O‘Q
NN
N
’/ﬁ\ﬁ o N
OH OH
NH,
N = Q
N
iy -
0 <N:[:;L‘\\/I::TJLO N
i E 0
OH OH
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[0052]q is 0. WD 2009/ 082720PCT/ US2008/ 087875 10053] In anot her
enbodi nent .t ent invention provides a novel comg rein
t he corrpouwg llg@mgéﬁict ed from N 12 [ 0054] I n anot %&%gﬂ%%ﬁﬁ ,
the present invention provides a novel conpound, wherein the conpound
is selected from

NH, \

0
N = N.
N 0
4
0 <N:Ei;k\\\/l::TJLO"<;7$
N 0 NH,
oS
H OH ¢ | —
ST oo an
O
N
o O
H CH
NI‘IZ \
N Q N._,0
-~
¢ X W
o~ | NJ\/O
N
0 YN X
H OH 4
S oS ean oy
N
o 0O 8]
NH, OH OH
N 0
¢ fiN N’lLo
D\ 0 N N)\/O ‘p
N
N ~
H \«° 0
OH CH
[0056] In another embodiment, the present invention provides a novel compound,

wherein the compound is of formula III:

[0057] R' and R? are H;

[0058] Z! is substituted with 0-1 Z%;

[0059] 7% is independently selected from E, Cy~; alkyl, CFs, OCF3, and OR?;

[0060] R? is 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.

15



WO 20091082720PCT1US20081087875 [ 0055] I n anot her enbodi nent, the

present i ' ovi des a novel conpound, wherein t is
Belocted 10 0mRBAL Y05 SRR A NLy 0 OH OH WerfTRRIRRS

[0064] In another embodiment, the present invention provides a novel compound,

wherein the compound is selected from:

A )

16



NH2
novel

and chgpgaﬁg%%oggg?

[ 0056] I n anot her enbodi nent,

t he present

i nvention provides a

ein the conpound is of forrmula II1: e
2858

Z1l is substituted with 0-1 Z2; [00

i ndependently selected fromF, Cl-2 alkyl,

[ 0060] R3 is independently selected fromH and Cl1-2 al kyl ;
C(0) NRR; [0062] each R i ndependently is selected fromH, Cl-4 alkyl,

cycl opropyl,

cycl obutyl,

NH,

CF3, OCF3, and OR3;
[0061] R4 is

N O H
<, f\N J,L N
0 N N’ N O/X)=Q
H OH

NH,
N N G
o Q& » W NH
N
/\ N fo) O
H
OH OH
NH,

D~ @I\/;\/O‘JLO :

17



and - CH2-cyclopropyl; [0063]q is 1. WD 2009/ 082720PCT/ US2008/ 087875
[0064]Ina%%$ﬁ@ﬂm odi nent, the present

I nvention provj |
conpound, erein“the conpound is selected from Nn2 ﬂéﬁﬁ%ﬁm%g%i>

NH,
N’ 0 H
iy N N
0 <N:E:;k‘\\/l::TJLO/A\<V>=0
C N 0

H

H OH NH,
0
N e
N
‘4
0 <N|N/ NJLO NH
C N 0
N 0
H QH
NH, !
Q 0
o AT ~AACY
E)*\ NN
N
N 0
OH OH  NH,
0
N B
«fN X
N
o 0 0
HOOH
0
N =
«ILN X
0 N P N 0
D~ N NH
N 3
H 0
H OH
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WO 2009/ 082720PCT/ US2008/ 087875 [ 0065] I n anot her enbodi nment, the
pr esent i”&@%@&ﬂﬁyﬂﬁ°Vides a novel conpound, wherein tﬁﬁnﬁﬁgagmggﬁ;s

sel ected f

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

wherein the compound is selected from:

NH,
0O
N =2
N 0
/\ Nw
H
OH OH
NH,
O
N =%
v N
4 NH
H OH
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OH OH [ 0066] I n anot her enbodi nent, the present invention provides
a novel coppayRthsferein the conpound is sel ected fro@c%odﬁ‘m%s‘%

NH,
O H
N £
7 N N
H OH NH,
N =
N
¢ | NH
O N N/ N 0 \22
/\N o
H
OH OH
NH,
H
0 ( | o~ N 0O T
NN \
/\N 0 Z2
H S #
H OH NH,
;N ’ \N i.l\ Z?.
g & Néj\\/C'\I O/QH
/\E o 5
H OH NH,
0
N = Z
i N >
o A, g 9
N NH
/\ N k O I ]
H
H OH
NH,
N X Q
N 0
Rt eants
g 0
OH QH
NH;
O
N TN
g
i <NI:’J\/@J'\O b
N 0
OH OH

20



[ 0067] The i nvention provides a novel conmpound for use in nedical

t her apy, p@sgab%9+%ofor use in treating inflammtion or, Iﬁ&&&h'ﬁ
manmmal i an trssue frominflanmmti on such as an |nflannator respons
e.g., resulting fromallergy, traunma or ischem a/reperfusion |njury,
as well as the use of a conpound of the present invention for the
manuf acture of a medi canent for the treatnment of an inflanmtory
response due to a pathol ogical condition or synptomin a mammal which
is associated with inflammation. [0068] The present invention is

intended to include all isotopes of¥fat ons occurring in the present
conpounds. |sotopes include tho yelaes haV|n the sp ne atom ¢ nunber
but WO 2009/ 082720PCT/ US2§08/ 5 dlff ers. By way
of general exanple a t out Nlnﬁ{a otopes ydrogen
include tritiumand a€ut ér l[sot opes of carbon |nclude C- 13 and
C-14. [0069] The |nvent|on a ncl udes the use of a conbination of
t hese compounds with OH OH  NH
o f A,
E>*\ ’k“\/li:J \22
N
H
H OH
NH,
N =N JOL E 0
¢ 1 .
Y;>\ | 1 N/k\‘\/I::T df\i&j?
ZZ
N 0
OH OH  NH,
o fN J?\ 72
0 <N IN’J\\/O\T O/KNH
i N 0 0
H OH
L T
RS
E>>\ N NH
o
N 0
)H OH
[0066] In another embodiment, the present invention provides a novel compound,

wherein the compound is selected from:
NH,

N > Q
ST S~
O N N, N "0
/\ng o I )\\/O
H OH
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at | east one anti-inflanmmtory conmpound. An exanple of such a
compound i V phosphodi est erase inhi bitor, and

co%i nat i Oﬁo?gé}%%%ztseg topcause synergi stic decreases Ptcj}ﬁ{sr%oosmmsr'a

i nfl ammat ory response nedi ated by | eukocytes. [0070] The invention

al so provides a pharmaceutical conposition conprising an effective
amount of a conmpound of the present invention, or a pharmaceutically
acceptable salt thereof; in conbination with a pharmaceutically
acceptabl e diluent or carrier, and optionally, in conbination with an
anti-inflammatory conmpound. The co sition can be pr sented as a
unit dosage form The carrier c na liquid arrier The

conposi tion can be adaptedqf or , Nt raye parenteral,
aerosol or transdernaL/agnlnistr ti%n 001 he’:gﬁgkiitions of the
present invention may“furlfh | ude a Type |V phosphodi est erase

i nhi bitor, or another anti-i nnatory conpound (e.g., other than a
PDE inhibitor). The Type |V obfitest er ase |nh|b|tor may be, for

exanple, rolipram cilomlast, N um | ast. ’QB%?Additionally,
mhere

the invention provides a therap t ho Nng a
pat hol ogi cal condition npt o
675 W<

z‘g‘%w

he activity of

Al ei adenosi ne recept cated and agonisnt said receptors
is desired, conprising adnln ring to a mamal in need of such
therapy, an effective amount “Bf“% cp@pound of the present i nvention,
or a pharmaceutically acceptabl g, t her eof bt IS 4 eved that

activation of A2A adenosi ne rece
affecting neutrophils, nmast cel
T-cells and/ or eosino . I?pi
results in tissue protecthio
addition, the present inventg

i nhi hi tion by
cyt s/ es, platelets
|t|on se |nflannatory cells

owing tissue insults. [0073]In
mrowr es a therapeutic nethod for

treating biol ogical diseases that udes the @dntnistration of an
effective amount of a suitable t|b| tic a iH.ungal agent or
antiviral agent in conjunctjon mn m de osrne r eCEpt or agoni st .

I f no anti-pathogenic agent

|sOk own t he agoni st n be used

al one to reduce infl ammat iton may occur during infection with
antibiotic resistant bacteri a&u o ﬁtain viruses such as those that
cause SARS or Ebola. Optionally, thejnethod i ncludes admini stration

of a type IV PDE inhibitor. The adenosi ne rgice agonist can
provi de adjunctive therapy fior trg cofidi ¥1 ofs as, the
i nflammation, caused by se s, fpr exa ) man eﬁkc syndr one
when admi ni stered with antiibi\etd in the treatnent of bioterrorism
weapons, such as anthrax, tul .4, Escherichia coli, plague and the
| i ke. The present invention a so p vi des adjunctive therapy for
treatnment of lethal bacterial, a and virg |nfect|ons such as
ant hrax, tularem a, escherrch|a< ague_.cojlp adm nistration
of an antibacterial a n ant- I@ﬁq&ﬁsﬁ;gﬁ ntrvrral agent
in conjunction with s A aden receptor agoni st s.

OH OH
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[ 0074] The present invention provides a therapeutic nmethod for
treating %8'29&ifo%ﬂzodi seases that provoke inflanmation ﬁﬁﬁﬁpos@!aﬁ%e
or in conbination wth a disease killing nedicine. These include
bacteria in conbination with antibiotics, including but not limted
to bacteria that cause anthrax, tularem a, plague, |yne disease and
anthrax. Al so included are viruses including but not limted to those
t hat cause RSV, severe acute respiratory syndrone (SARS), influenza
and Ebola with or without anti-viral therapy. Al so included are yeast
and fungal infections with or withd# anti-yeast or agnti-fungal

agents. [0075] The anti bacteri al f, antifungal aggnt or antiviral
agent can be co- adm ni steped (% . 2hsi mul EHh the Am
adenosi ne receptor a?ﬂ\st or they Xar™ge be adnini stered either
si mul t aneously or as mixtyyre~gr they can be adninistered
subsequent|ly. The subsequen inistration of the A2A adenosi ne
receptor agoni sts can be pri H t agent, v%t hin mnutes or up to
about 48 hours after the adm nié‘{ inon of thejagenjn, Preferably the
adm ni stration of the Am adenos racept ag%m]s Nat1 be within
about 24 hours and r |@f er ab yIYINit } ut 12 Mours. [0076] The
met hod of the invention | be useful for trefti ng patients

W th sepsis, severe sepsis, l_Fot entially, the systemc

inflammat ory response syndrore, 1 nyggdition to septilc shock. The A2A

adenosi ne receptor agoni sts exer iyl tiple antp-inflampatory effects
e] Xh
€

early in the inflammatory casc ald t hus~a cyurse of such
agoni sts can produce of oiynd b ﬂ%ﬂiﬁ\bua IN-£-t hr eat eni ng
i nfectious and infl an%t\qr dj,sorders o ns, including

i nhal ati onal anthrax, tulfar escherichia and plague. WO

2009/ 082720PCT/ US2008108787%0 @i 71%e anti-inflammatory effect of Am
receptor agoni sts has been docunﬁf in vivo, dn experinental nodels
t

nt
of meningitis, peritonitis and & ri/ is. T #'Qé ally fatal
syndrone of bacteri al psip IS N asyngly co Pproblemin
acute care units. Seps¥s"g sgpyi c shock; w the el'syenth | eading

cause of death in the UniHe es, are increasing in frequency.
Current estimates indicate t bo 900, 000 new cases of sepsis
(approxi mately 60% Gram negative) ocglr in the Pnited States annual ly
Wi th an estimated crude m)rtalitg;' ter of 35% FRur re, the
nortality rate, as assgssed® n r Mt@al RS

approxi mately 25% whi i mptely Y patie sNte fromtheir
under | yi ng di sease. Shock ue i n approximtely 200,000 cases
annually with an attributable ality rate of 46% (92, 000 deat hs).

Sepsi s accounts for an estimated $5-10 billion annually in health
care expenditures. It is now wi dely appreci ated that anong

hospi tal i patienis.in non-coronary .intensive care unit sepsis is
the et DA ¢atbdinyfeitri Rty BRAREr TS msfshiteerRBhr 1

pr obl em gieferabrfor ukp O frfiag infAZAVNRoa 90 plosdetingmemantibiclifad femlitfldaugion
use as a new and élni gue adjunctive therapeutic apPr oach to reduce_ .
mor bi di t YUERS SRRy (PRPORse, BE) FeSYEE fREy aliereystrapagrigshemigyneperfusion

i mprove tii(i)iﬁl;pﬂéﬁél[@s &@u@ﬁ%ﬁgﬁ(&ﬁt%pr&eﬁ! RV SR forRRECHGRI M 3r 2N
pl ague. [007 8] The agoni sts of A adenosi ne receptors of the
i nvent i omagiggmentfiopbihe 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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neut rophi |, macrophage and T cell activation and ther eby reduce

i nfl amat i QB SaUseH, by bacterial and viral infections. 9@*@9

in conjunction wth antibiotics or antiviral agents can preve

reduce nortality caused by sepsis or henolytic urem c syndrone or
other inflammatory conditions. The effects of adenosi ne A2A agoni sts
are enhanced by type IV phosphodi esterase inhibitors such as
rolipram [0079] The invention also provides a conpound of the present
invention for use in nedical therapy (e.g., for use as an adjunct in
the tr eatdiﬁmtntoﬁasp atebdrs.aBy wap ef palerdb axingplé ald wittfoacimoation, Soohesa,

ant hr ax, I arem scheri of her C or, viral
0 oot oy toame R R sk deuf B oive S PR B G SBUCEY
bacteri al muqll or Virheknvei@dGddodnguded Shaik bf@@oxﬁmﬁaﬂ&%m{es@cmﬁwm
of the present inventjon for the manufacture of a nedi canment

reduci ng 3t Kestonparti-gilagumadey coprewrd. Paciamply o sudiiarqempepnd ine type v
treatment hbﬂﬁn"ogll@gteﬂagk ﬁ@ﬁ%a ths YGHbiaRid cglfl' BB Rsed 19 EaufsO! Wg}g@ dRfredsB€in

i nventi o are al o use for treatnment treating s

i nt oxi fi ¢he inflamwiatereiasparse medieted by ddukoeytes. r al agent s cause

inflarrmat ei ther. direct] Y1 QF 083 su reatnent, e.g., wt

o a1 b BT or b Ul Somat @ Sad sisettical Lo THOR porirfigetl

caused bwffev@\revsdneium (Ii'fgl donfpecid efth®pretdneinbbmidd séraamaimMeeutically acceptable
i hacteria.or viruses. The infecti .. Whi ch can

t oxi n-produci n
mani fegt Sa"iqfl Fﬁ%F ARFm Pigptionakith 4Rharmpceuically %%@tﬂbgéﬂéwtar GRITIGH pRfk

pat hogenspebigt mofibidafiGMwithen hﬁ@ﬁﬁl@ﬁm{aﬁr{a eérﬁﬁcfundl TIR ooniptaﬁnsl@@énmeof
t he pat hogens due to treatment with antibacterial or antiviral

agents. Jupsnisd a3 aunitdasagsefoun ebeicandernchie bpa liguid crieisp dhe eompositipn can be
I nfectio %g;ﬁﬁ@&fo& B{a‘? Ghk noéagdo ?@%%?e‘i’aib%er&:o%rﬂ%%ﬂa%a%m% ra%fl i

(usually feria) ‘invade the can Imte toapar I cu
body regil@®/1]e. g., Tae t@mpdm@bsc"ehs prosent aemntion maydiegheréaduders Tipe IV

bl oodst ft f dt i pa” " bl ood
oot SAABA RSB ol PR PETIE oPlpuhbers, fbpp ool
ref err ed ihlibiee). SERE Type IV @blsphBéici et @NhKibRGIORL bel-fd ekangle, oRinai,

Septicem ¢ gock ]{ V\frm shock. [0082] Septic shock is a serious,
abnor mal CG,JBW 5 FEOHHEAShccur s when an

[0072] Additionally, the invention provides a therapeutic method for treating a
pathological condition or symptom in 2 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 Aza adenosine
receptors inhibits inflammation by affecting neutrophils, mast cells, monocytes/macrophages,
platelets T-cells and/or eosinophils. 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,4 adenosine
receptor agonist. If no anti-pathogenic agent is known the A, agonist can be used alone to

reduce inflammation, as may occur during infection with antibiotic resistant bacteria, or
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overwhel m ng infection | eads to | ow bl ood pressure and | ow bl ood
flow Vit Qr such as the brain, heart, kidneys, and |iver y
not functi 92}9%20827??y or may fail. Septic shock occurs Pﬁ“brzqszgqsﬁgﬁg?n
the very old and thc very young. It also occurs in people with
underlying illnesses. Any bacterial organismcan cause septic shock.
Fungi and viruses may al so cause this condition. Toxins rel eased by

the bacteria, fungi or viruses may cause direct tissue damage, and
may | ead to | ow bl ood pressure and/ or poor organ function. These

t oXi Ns CagertaihSarufds GEhCR titosy HAOE @SS ARE ba BBEth aDptioh &5, @itSLethd Dt B
body, which contributes toQ septic.shock. [0083]In another .aspect, the
present i3%dNBtradian 8 s &pp NV IEEEites T Ae Azt Fleposung reesping AgONE GRrpprovide

respirat ofgy SHAhaaRy fogéga%%h];n%mm)ﬂ igh &4 menﬁm&m, sl £

need of said therapy, an effective anti-inflammatory anount "o an _
agoni st s efmpRAurianoehiteyrdsemp tben admpinistened Wigh suitibiptias D trsatment of bio-

i nhi bitor L r 0 he-J £ vi,des
ot hods. of B0y Rgnd Puchfl M B el i AN FefR B0 MR Re
agoni st s pesnatrint@dohelseprovides adjsitky e thcrapy fdrarcathgent 6 fdathsli taktedalc fpal and

di sease. [0085] The present invention ovi.des conpounds.and nethods
of “thet 1 IZbTSIOBLELE HPh B OB S PIEEES ST g Aqgnstration

severity fn eRHABRAN 2@EitCdnyanSiRSRMNSHRSntiod af afABgent ifi U6 juRSiod withTBN Or
donestic animal. Preferably, the conpounds of the invention are used

as phar m#€'6FbE S adsposinegeiaptpiegeistagent s or stressors that are
P! . g age : _
useful ing rrracohﬁ%l%gém REARS JroelsNndlonlil o8l 8 MBlopical

assessnment of coronary artery ease. pelg IC conﬁoﬁ
i nvent i onlisggwk that povelterieBaninatchnodithgr agreerirsn eongbipasioe wtithandiseasd létingv e

at A2A adenpsi ne.receptors,, but are.al.so _short-.acting, .so.that .the
e rap; Aot Eaped ENEreathi PofiBlERy P AL RIS A ePErbIR 1S o
[ 0086] Th llﬁcteﬁh&lamaﬁmtl}rh)ﬂ\ﬁﬁmefnmj pREMY, RS disc abe i tHr o, Aﬂkbtiﬁidhcﬂdﬂlgari he
presence and seyerity of coropary artery stenoses in a mamml, suc

b a hundiUSHEpRins My et lilrgif#&?(“%se &&ﬁf%ﬁ%?g i SR ACHRERIRTA Y SEREOBP
nor e COonRQARES ifHuchPeanRERSRINYitH GY@ifiohPahtieRehl tiéraph A0 {H¥hid8d &re yeast and
techni que on said mammal to detect and/or determine the severity of

sai d cor dhege)infectiensvidh eriwpighost anti-ycast or anti-fungal agents.
[0075] The antibacterial agent, antifungal agent or antiviral agent can be co-
administered (¢.g., simultaneously) with the A;4 adenosine receptor agonist or they can be
can be administered either simultaneously or as a mixture or they can be administered
subsequently. The subsequent administration of the Aza adenosine receptor agonists can be
prior to the agent, within minutes or up to about 48 hours after the administration of the agent.
Preferably the administration of the A4 adenosine receptor agonists will be within about 24
hours and more preferably within about 12 hours.
[0076] The method of the invention will also be useful for treating patients with
sepsis, severe sepsis, and potentially, the systemic inflammatory response syndrome, in
addition to septic shock. The A,a adenosine receptor agonists exert multiple anti-
inflammatory effects early in the inflammatory cascade, and thus a short course of such
agonists can produce profound benefit in serious, life-threatening infectious and inflammatory

disorders of humans, including inhalational anthrax, tularemia, escherichia and plague.
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[0087] The invention provides a conpound of the present invention for

use in ”EQWB%hgﬂkﬁgEOSt'C procedures, preferably for u 3T§¥?@§@?&%éng

the presence QPI8LAY assessing the severity of, coronar

stenoses in a human subj ect. The present i nvent i on provi des the use
of a compound of the present invention for the manufacture of a

phar macol ogi ¢ vasodi | at or agent which could be used wth clinical
perfusion i magi ng techni ques for diagnosi ng and assessi ng the extent
of coronary artery disease. Preferred perfusion inmaging techniques

are plangoopt singilae ﬁhhﬁinﬂﬁnﬁfﬁ:tcﬁfﬁ effevt Gpm%&itdragaggtamweéﬁaﬁ%)emed in
gamma cangra. Sci ntl P , . PQSI tron. em ssion a
nucl ear ﬁﬁvgnwﬁxeefwa&sﬂaﬁlf{de ﬁ%mrmgﬁlagneﬁ@om%ﬂégﬁ% 5@%&%{%@ y Sl ng

(MV) i magiRgtomReF f)éb?érﬁ[‘se?ﬁﬁ' td SSher@S QGRS RS fl@mm iflb@litd e units. Sepsis
subtracti on angi ogr aphy and ul traf ast conput ed t onography

(CINE CT)and nglqulfemw}@rﬂqvemthéﬂddmgﬁa@wﬂé@ﬂamﬁ abrdgsktietes afe increasing
conposi t'HﬂeM'@n@ﬂt&ﬂ Glel Gl hﬁqﬁé{ﬂboé’f)oqlﬁ‘%gﬁg@;ﬁ%&hm‘ the

present inve or a pharnaceutically acce ereof, in
conbi nat i(approvitately (@¥aGnac ecgatm@)Iolcgmram: theifmdod Staﬂ:hslaummﬂlymth@aresmmated
Pr ef er abl the 0S| ese ted a unit dosage for

can be. adbieeR TR BaREAD or BirtheBn S For AT e uer drre- oo e
f ol | owi ngriglgfis Epp&mmste@m%;s;ﬂﬁle Risdutedy NEN \OF picdBNd frfif their WBkrlying
2009/082720PCT/U82008/087875 [ 0090] Mammal or subj ect i ncl udes hunman,

equi ne, piraienshock daysers imaRPreEmpisl, 200506 trseh annuaHyivitd am atrituiabe "
means t haho By ﬁfbeof@ffs“ 405 @0@&&9&&% %@ﬁs@ﬁ:o&ﬁﬁs e eh 9a/tAd BLAM;1IRn annually

replaced with a sel ection fromthe Indicated group, provided that the
desi gnat duheltbrenrs enpenditirer.di smoy videlyeppresieted thatiimengchos pitedizedtients in

subst' tutd, 9@?@%@5% ik ArSIAR! Rp GOMROUAL,: S 3o RURPAL L80! SnbiBhR

ro ens’ on omare replace
s ubst i t uem puldicehenidt prpblememmagm Iaponact. (AZ;mReagomsts afcQ8&@pdted © Hase use as
fluoro, ¢ hnlegvra%d ug{q%ggdjunctwe (Bherapeuﬁc approach to reduce morbidity and mortality. It is
believed that this treatment will improve the outcome in systemic anthrax, tularemia,
escherichia and plague.
[0078] The agonists of A4 adenosine receptors of the invention can inhibit
neutrophil, macrophage and T cell activation and thereby reduce inflammation caused by
bacterial and viral infections. The compounds, in conjunction with antibiotics or antiviral
agents can prevent or reduce mortality caused by sepsis or hemolytic uremic syndrome or
other inflammatory conditions. The effects of adenosine A4 agonists are enhanced by type
IV phosphodiesterase inhibitors such as rolipram.
[0079] The invention also provides a compound of the present invention for use in
medical therapy (e.g., for use as an adjunct in the treatment of potentially lethal bacterial
infections, such as, anthrax, tularemia, Escherichia, plague, or other bacterial or viral
infections, and treatment of systemic intoxification caused by bacterial and/or viral infections,
as well as the use of a compound of the present invention for the manufacture of a
medicament for reducing inflammation caused by the bacteria or virus or the treatment thereof

in a mammal, such as a human. The compounds of the invention are also useful for treatment
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[ 0093] Al kyl denotes both straight and branched al kyl groups; but
reference i.ngdj vi dual radical such as "propyl" e i he
Cﬁ%. 2965/d8£c}7iqb "Wc‘?’f‘f(fsszoo%lﬁéfa.

strai ght ainradical, a branched chain isonmer such as ™isopropy
bei ng specifically referred to. Specifically, Cl-5 alkyl can be

met hyl , ethyl, propyl, isopropyl, butyl, iso-butyl, sec-butyl,
tert-butyl, pentyl, 3-pentyl, neopentyl, hexyl, and the like, in any
branched chain form [0094] Specific and preferred values |isted bel ow
for radicals, substituents, and ranges, are for illustration only;

t hey do ndtreeti systemintinkifdetddnneltbraiakisdmcerialal bzl agadisl esispvinilammation

defined rapnges for the radi cals and substituents. [0095]"Treating" or
“treat Terf eI e X0%4¢é LS freHeBs o8- ot éaéat?@?%&%aw%l A8l and
i ncl udes:[o4gy) PreveplsidigakhRrdiaaashsed B} SvdRIAGCHIEHR0A R Bloodstream
manmal , in particul ar, when such manmal 1s predi sposed to the

di sease- dvdexnipdupiag bpgeriaertvieasnTh iafpatiere ovhich caawianigest o3 inflpmmation,

| nhi bi ting,L0g, xéc?%yaﬁgb%t@&aeor vﬁuggathc?g’eﬁﬁﬁrécﬂg of hoﬂqf‘{eeﬂré%ﬂ%ﬁ%ﬁe %‘Eq./e??r
(c) relieving the di sease-state, ©.g., causinhg regression o {he

di sease shadathuwitthd pathapess duedo endmentnvitl stibeaicried dr arfivealtagags.aflepos also

i ncludes the anelioration,of a synpto f disease (e.g., lessen the
b or - dPE s ruet B haRu ot OB ak Sions TR RAG bR e P

di rect |y mikfoaedahiRgs bhBctthsqasally Baderia) @dd8ethe bbdy) 8 Selidied to a particular
expressign, etc¢.). [0096] As used herein the term"in conjunction
with' refof%rasipndsgaditdih abseese) irapbe wifeapread indhnccblpodsteaip ttenwrtemed e

A2A adenqQgirgsitR6ePii0blad PBisting'The co-adm nistration of an agent and
an A2A adenosi ne receptor agoni Sts includes adm nistration of the

agent and0@Hbni st &he xstent¢ midxifeatiowst ipflammateryiberk iseoftepreferred to as Septic
sequent | asu)éf(* BI%}greﬁl?cq&ﬁ%Eﬁ;'E%hot%Q%]sﬂé%t §§bttfc?xﬂic%tloékr;]8 &%’%ﬂ%%ﬂo Sine
n be’prior TS HAn Al STT At th

recept or ‘agoni sts ca atron’o e agent, within
m nut es 408 t o aBemic sh8ckhoussiomstdbesrmabtardéidnhkat @adearanwhdmat | on of

th t. T A2A. ad i t i | .
bl o e TR Tl o 155 Hhor s 1e A AR B Vi orgrms, e as
A2A adenagd heinl R&ePkidhcy @A IFESMYY hdt f:tvh gl;tipgrlya@ﬂﬂﬁy 24. buE ShR@ccurs

nore preferably wi thin about 12 hours. Eoo The conpounds of_ the
present iMPRAEAEIR i ergeldepd meyrerarpsas dedlen efickts ik geqpigwith underlying

illnesses. Any bacterial organism can cause septic shock. Fungi and viruses may also cause
this condition. Toxins released by the bacteria, fungi or viruses may cause direct tissue
damage, and may lead to low blood pressure and/or poor organ function. These toxins can
also produce a vigorous inflammatory response from the body, which contributes to septic
shock.

[0083] In another aspect, the present invention also provides a method to treat severe
acute respiratory syndrome (SARS), comprising administering to a mammal in need of said
therapy, an effective anti-inflammatory amount of an agonists of A, adenosine receptor,
optionally with a PDE-IV inhibitor, such as, rolipram.

[0084] The invention also provides methods of treating sickle cell disease by
administering the A, agonists described herein to a subject suffering from sickle cell disease.
[0085] The present invention provides compounds and methods of their usc for

detecting the presence of, and assessing the severity of, coronary artery stenoses in a mammal,
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| UPAC or CAS nonencl ature system Abbreviations which are wel I known
to one of kill in the art may be used(eg,

phenyl , I\g&ﬁfﬂ&ﬁ‘{s%2 hyI, "Et" for ethyl, "h" for hour or 12%5112{]@[087873
"rt" for roomtenperature). [0098]It will be appreciated by those
skilled in the art that the conpounds of the present invention have
nore than one chiral center and may be isolated in optically active
and racemc forns. Preferably, the riboside noiety of the present
invention is derived fromD-ribose. Sone conpounds nay exhi bit

pol yror phiusiras 4 hura: draoiesticruianat Rrefirdbha thetdomppire @fitheiimweatién @8 used as

e o AP BP Ao A B Bt TR b Bhostgent s
i nvent i OrlmaE‘ﬂlg%\: tROSHEHSN Li€addSBMmbht FFCOIBRATY Sy URREdel PRAPREIE mpdulads
bei ng wel | . nown in the art how to prepare optically active forns

5 f OL exarfithe inggntios yeafias eﬁ;&aﬂnwegr&a@émm ppfgntmnsyelﬁebwéead adezesinicon

echni qu

opti cal | ;e}.g %egﬁrﬁlgﬂg%fg?i%? %botlprratg ials, ﬂ%é a%yll%l ﬁsdslflaﬁ%c{f%gfm%(rfol)?/wmg the
chrgrrat ogmghggrcsceipar ation using a chiral stationary phase) ang gow
to deter adeno agoni st. acti vity. n scri be

her ei n, (TP Eﬁﬁér ng ot 8Sr’t egfff?ﬁegfmff ’P%Pf)%fdé 5’%&10 & d%%ﬁﬁf}&f RTSEEC 3P4 |

[ 0099] Arrmagerttjn of ¢onbrlayaredrpktyndsesnONsasmiDalch@ad hv@ad sdpdes dofphichpidh ng

treated I actical | th a conmpound, of the present, i nvention,
opti onal I3 Hﬁr fFrIRg #wéotfﬂfpfgmqrm%rqwun%% the AP S Y SIS ALY o (a)
aut oi MMUNR:fBErhiAl b adchPiqud G4 FARAR] &?ﬁ%ﬁﬁﬁ)or deteEhind thel SeRYBy of said

eryt hematosus, nultiple sclerosis, infertility from endonetTiosis,
type | ducabe@ersarrrer $t¢noses. i ncl udi ng the destruction of pancreatic
islets | gto :
di abet esqmﬂl udi ng Q‘S’Eﬁ C?I‘er&% H{p S di setggs re&gp@ggg%?ﬁ&égf [fnredsl?al
i nfl am‘ratcbagpobmmdwcedmee@sﬁerablstfmpenrod;atex:nagudqeanﬁanmtdf,r ztrldasstehmagths;

b | d th f hi ni t
vy, “ver mAISORT RRERY Y ERaRS iR s 2 e b on R ais
(c) skingeé sea&eﬁpoau@bfms pRS@t iid&hson re@ﬂiea%udemMﬂatpham@%?rm
i nfectious skin ul cer I|n of open_ wounds, cellulitis

i nf ect i oU@sQfiilatonageat Wﬁ@flﬁar Héceeﬁﬁsvr@ Cleeﬁ{Pr‘éﬁléwadf@agle%ebﬁawtfws

i nfecti Ol%ﬁa%f)&lﬂé hiid SsesGREHeQlehit @ffbgﬁ}ﬁaryg{réf? A& PYe?er&:‘a%l‘ﬁrsmn imaging
Jari schHer xhei mer reaction, anthrax, plague, tularem a,

shi ngl es, techaigues aypplarar as singlsraiotomemissica, cotauted rcrr@rrgrﬁpélm(ﬁbEGT)sganmt e

T N e e e

replicat |(NMR)'Ith§gmg,nhagmet1c maormflcer m@rrge{h/[m;mmgrngppaﬁsldnn:bnfbast or

L T R

cornea, koflo@yphy (ORYE dThver, heart skin, pancreatic islets)
i ncl udi ngpt ranspl ant rejection, and raft versus host_ disease; (9)

adverse dP¥88its frdhs W&I&l@ﬂlﬁéﬁ%ﬁeﬁldqsﬁcﬂha@r%aﬂ&akfan@esepr BRIRI ISR
anphot eri

et apy CatetiVe ol dTTA corURY SERE bleRtit yChOM b THARRURRRERS wptable
t r eat mentsalt d@rﬂot‘,as t:orulgie@ilonamh abphnrmc@uueacﬂlvep@ptaefercblum of caTieiGREeGSkbly,

treat ment, eff of cvel os ine trea dad

of foct s orc AMIESEHy BauRehee pba LA PRBC bRt (P MR rra BB Bt e
i rrrrunosupmmsommnﬁmm:). car di ovascul ar condi tions including

circul atory di seases induced or exasperated by an inflammatory
response, such as ischem a, atherosclerosis, peripheral vascul ar

di sease, [0#89)enosi Fhé wrrbwmﬁaﬂahp%%wunrbﬁfokm& QEXriBQY L C
aneurysm vasculitis, stroke, spinal cord injury, congestive heart
failure, henorrhagic shock, ischem a/reperfusion injury, vasospasm

28



di seases and inflammtory conditions due to circul atory pathol ogi es

and t he trwc;,%t2 %Zﬁpereof, I ncl udi ng angi opl ast Yy, Ste”tpcﬁjéfs%o%%'rs
t

shunt placement or "grafting. Unexpectedly, it is found

adm ni stration of one or nore conpounds of the present invention is
effective after the onset of the inflammtory response, e.g., after
the subject is afflicted wwth a pathology or trauma that initiates an
I nfl ammat ory response. [00102] Ti ssue or cells conprising |igand bound
receptor sites can be used to neasure the selectively of test
conmpoundq06%9) spec iMdnﬁnEﬁfbﬁ anf%wt imlliidbsllmmlsanf léchﬁéeaﬁ@'dmb, daﬁing,i ana(ﬁliéﬂte
conpound i | ood ot her physi ol ogic uids, or can be used as a
tool to IS fy pgi‘%Wg u%%?@élgaﬁgwﬁﬁ@g}ﬁ%e ranore REIPERACREIY of

di seases RigkARHAbIMANRPREROFitIRL §edloh frohH6E MdRlated igtdipaGibliad ih8fthe bY
contactlg?,sald agents with said Iigand-receptor conplexes, and

measur i nglcsibpatedkatemis nofmad ivalgneyde nefricoestied, ad thagtha subshition rasplisdn agtagte
e 2P ot SYEELL UhSeo ERARIRG o, 80730 PR o e eptaces

her ei n: XKetasbsatukytnyleadepregnh@saromatic moieties.

1251 - ABANG= (4- am no- 3-.125i 0dqg- benzyl ) adenpsi ne APCI At nospheri c
pressure%@%gﬁical ?%ﬁ?ﬁ P8n® R Br'd2°Lve- cycl opent yl adenosi ne;

Cl - | B- VEG#094§- 3- i 0dtkyd dedtha@mabemaiphagersicned Sy Nréwis bt wfeeade 16 ei

CPALVG- C){gclii\?frc)lﬁzﬂtrgéigacli Sl?c?lsais I:!gropyl” embraces only the straight chain radical, a branched chain
isomer such as “isopropyl” being specifically referred to. Specifically, C;-s alkyl can be
methyl, ethyl, propyl, isopropyl, butyl, iso-butyl, sec-butyl, tert-butyl, pentyl, 3-pentyl,
neopentyl, hexyl, and the like, in any branched chain form,
[0094] Specific and preferred values listed below for radicals, substituents, and
ranges, are for illustration only; they do not exclude other defined values or other values
within defined ranges for the radicals and substituents.
[0095] “Treating™ or “treatment” covers the trecatment of a diseasc-state in a mammal,
and includes: (a) preventing the disease-state from occurring in a mammal, in particular,
when such mammal is predisposed to the disease-state but has not yet been diagnosed as
having it; (b} inhibiting the disease-state, ¢.g., arresting it development; and/or (c) relieving
the disease-state, e.g., causing regression of the disease state until a desired endpoint is
reached. Treating also includes the amelioration of a symptom of a disease (e.g., lessen the
pain or discomfort), wherein such amelioration may or may not be directly affecting the
disease (e.g., cause, transmission, expression, ctc.).
[0096] As used herein the term “in conjunction with” refers to co-administration of an
anti-rejection agent with the A, adenosine receptor agonist. The co-administration of an
agent and an A4 adenosine receptor agonists includes administration of the agent and agonist
either simultaneously, as a mixture, or sequentially. The sequential administration of the Ayp
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 A;a adenosine receptor
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DMFdi net hyl f or mam de DMSQdi et hyl sul f oxi de DVSO- d6deut er at ed

di et hyl s X] OAcet hyl acetate egequi val ent GPCR% rotein

coupl ed ré&é&?@ﬂﬁzﬁ AAR, Reconbi nant human A2A adenosi r?g”&&%"g@?g}’ﬁ

| ADC2- | odoadcnosi nc 1251 - APE, 2-[ 2- (4- ami no- 3-

[ 125Fi odophenyeet hyl am no] adenosi ne; WD 2009/ 082720PCT/ US2008/ 087875

agonists can also be administered after the agent. Preferably the administration of the Aza
adenosine receptor agonists will be within about 24 hours and more preferably within about
12 hours.

[6097] The compounds of the present invention are generally named according to the
TUPAC or CAS nomenclature system. Abbreviations which are well known to one of
ordinary skill n the art may be used (e.g., "Ph" for phenyl, "Me" for methyl, "Et" for ethyl,

“h" for hour or hours and "rt" for room temperature).

[0098] It will be appreciated by those skilled in the art that the compounds of the
present invention have more than one chiral center and may be isolated in optically active and
racemic forms. Preferably, the riboside moiety of the present invention is derived from D-
ribose. Some compounds may exhibit polymerphism. It is to be understood that the present
invention encompasses any racemic, optically-active, polymorphic, or stereoisomeric form, or
mixtures thereof, of a compound of the invention, which possess the useful properties
described herein, it being well known in the art how to prepare optically active forms (for
example, by resolution of the racemic form by recrystallization techniqucs, or cnzymatic
techniques, by synthesis from optically-active starting materials, by chiral synthesis, or by
chromatographic separation using a chiral stationary phase) and how to determine adenosine
agonist activity using the tests described herein, or using other similar tests which are well

known in the art.

[0099] Among the inflammatory responses that can be treated (including treated
prophylactically) with a compound of the present invention, optionally with a Type IV PDE
inhibitor, are inflammation due to: (a) autoimmune stimulation (autoimmune diseases), such
as lupus erythematosus, multiple sclerosis, infertility from endometriosis, type I diabetes
mellitus including the destruction of pancreatic islets leading to diabetes and the inflammatory
consequences of diabetes, including leg ulcers, Crohn's disease, ulcerative colitis,
inflammatory bowecl discase, ostcoporosis and rheumatoid arthritis; (b) allergic discases such

as asthma, hay fever, rhinitis, poison ivy, vernal conjunctivitis and other eosinophil-mediated
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NECAS5 ' - N- et hyl car boxam doadenosi ne;

| B- MECAL1 V63 zyl adenosi ne-5' - N- net hyl ur onam de; 5
2- 1 odoadeg%@izpltgg)-@%%?am no- 2-i odo- puri n-9-yO0- 3, 4-di hydr Opfg{[éstzgogiosm’ia
hydr o- f ur an- 2car boxyl i ¢ aci d et hyl am de HPLChi gh-perfornmance |iquid
chr omat ogr aphy HRWVBhi gh-resol uti on nmass spectronetry 1251-ZM2413
85, 125r- A- 14

(247-am no-242-furyl][1,2,4]triazolo[2,3-a][1,3,5]-

triazin-5-yl-am no] et hyDphenol ;

| NECA2- i codiNews, Hy) skar discesasisdceadenosisisecdn@cMbirmgtitis] eczema, infectious skin

chrormat o9fi& sﬁ%éa%%%f 3 e%cvtvcgu%ggtcél){uhr’gi]sp (d[ﬁlllf%(i:tlr(])%s Bfgtiaaggs including sepsis, septic
shock, encephalitis, infectious arthritis, endotoxic shock, gram negative shock, Jarisch-
Herxheimer reaction, anthrax, plague, tularemia, ebola, shingles, toxic shock, cerebral
malaria, bacterial meningitis, acute respiratory distress syndrome (ARDS), chronic
obstructive pulmonary disease (COPD), lyme disease, HIV infection, (TNFo-enhanced HIV
replication, TNFa inhibition of reverse transcriptase inhibitor activity); () wasting diseases:
cachexia secondary to cancer and HIV; (f) organ, tissue or cell transplantation (e.g., bone
marrow, cornea, kidney, lung, liver, heart, skin, pancreatic islets) including transplant
rejection, and graft versus host disease; (g) adverse effects from drug therapy, including
adverse effects from amphotericin B treatment, adverse effects from immunosuppressive
therapy, e.g., interleukin-2 treatment, adverse effects from OKT3 treatment, contrast dyes,
antibiotics, adverse effects from GM-CSF treatment, adverse effects of cyclosporine
treatment, and adverse effects of aminoglycoside treatment, stomatitis and mucositis due to
immunosuppression; (h) cardiovascular conditions including circulatory diseases induced or
exasperated by an inflammatory response, such as ischemia, atherosclerosis, peripheral
vascular disease, restenosis following angioplasty, inflammatory aortic aneurysm, vasculitis,
stroke, spinal cord injury, congestive heart failure, hemorrhagic shock, ischemia/reperfusion
injury, vasospasm following subarachnoid hemorrhage, vasospasm following cerebrovascular
accident, pleuritis, pericarditis, and the cardiovascular complications of diabetes; (i) dialysis,
including pericarditis, due to peritoneal dialysis; (j) gout; and (k) chemical or thermal trauma

due to burns, acid, alkali and the like.

[00100] Additional diseases include equine disorders such as laminitis and founder’s
disease.
[00101] Of particular interest and efficacy is the use of the present compounds to limit

inflammatory responses where the ischemia/reperfusion injury is caused by angioplasty or
throbolysis. Also of particular interest and efficacy is the use of the present compounds to
limit inflammatory responses due to organ, tissue or ccll transplantation, i.e., the

transplantation of allogeneic or xenogeneic tissue into a mammalian recipient, autoimmune
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MHzmegahertz MRS

1220, N-(9- BI -2-furan-2-yl1[ 1, 2,4]triazolo[1,5-c]quin I n-5-y0-

2- phenyl ac‘g’ éﬁqg@g’fn mass spectronetry p%zr%sz%sgs%%

NECAN- et hyl car boxam doadenosi ne NVRnucl ear magneti c resonance

RP- HPLCr ever se phase hi gh-performance |iquid chromatography

TBAFt et r abut yl ammoni um fl uori de TBStert-butyl di met hyl silyl

TBDVBCl tert - butyl di met hyl silylchloride TEAtri et hyl am ne
diseases and inflammatory conditions due to circulatory pathologies and the treatment thereof,
including angioplasty, stent placement, shunt placement or grafting. Unexpectedly, it is found
that administration of one or more compounds of the present invention is effective after the
onset of the inflammatory response, e.g., after the subject is afflicted with a pathology or
trauma that initiates an inflammatory response.

[00102]

the selectively of test compounds for specific receptor subtypes, the amount of bioactive

Tissue or cells comprising ligand bound receptor sites can be used to measure

compound in blood or other physiological fluids, or can be used as a tool to identify potential
therapeutic agents for the treatment of diseases or conditions associated with receptor site
activation, by contacting said agents with said ligand-receptor complexes, and measuring the
extent of displacement of the ligand and/or binding of the agent, or the cellular response to

said agent (e.g., CAMP accumulation).

adenosine receptor;
IADO

[00103] The following abbreviations have been used herein:
2-Aas 2-alkynyladenosines;
PILABA N°-(4-amino-3-'#iodo-benzyl)adenosine
APCl Atmospheric pressure chemical ionization
CCPA 2-chloro-N®-cyclopentyladenosine;
Cl-IB-MECA N’-3-iodo-2-chlorobenzyladenosine-5’-N-methyluronamide;
CPA Ne-cyclopentyladenosine
DMF dimethylformamide
DMSO dimethylsulfoxide
DMSO-dg deuterated dimethylsulfoxide
EtOAc cthyl acetate
eq equivalent
GPCR G protein coupled receptor; hA;aAR, Recombinant human Aja

2-Iodoadenosine

2-[2-(4-amino-3-[**I]iodophenyl)ethylaminoJadenosine;
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TFAtrifl uoroacetic acid THEt etrahydrofuan TLCt hin | ayer

chr omat ogr - par a-t ol uenesul fonic acid i
XAC8-(44?2@§%W203%’F7%€]I_|) am nocar bonyl - net hyl oxy) - PCT/US2008/087875
pheny0- 1- 3- di propyl xant hi ne. WO 2009/ 082720PCT/ US2008/ 087875

[ 00104] Specific Type |V phosphodi esterase (PDE) inhibitors useful in
practicing the instant invention include racem c and optically active
4- ( pol yal koxyphenyl) - 2-pyrrol i dones as discl osed and described in

U S Pat. No. 4,193,926. Rolipramis an exanple of a suitable Type IV
PDE i nhi bi t or NE©AQ105] The pr gsERthyldanRRih@badedbdilgr provi des

phar maceut i CalIBCI\C/)IEB?‘-\Si tions that

-3-iodobenzyladenosine-5’-N-methyluronamide;,
2-lodoadenosine 5-{6-amino-2-iodo-purin-9-yl)-3,4-dihydroxytetra-

hydro-furan-2carboxylic acid ethylamide

HPLC high-performance liquid chromatography

HRMS high-resolution mass spectrometry

1251 ZM241385, 125 4-(2-[7-amino-2-[2-furyl][1,2,4]triazolo[2,3-a][ 1,3,5]-
triazin-5-yl-amino]ethyl)phenol;

INECA 2-iodo-N-ethylcarboxamidoadenosine

LC/MS liquid chromatography/mass spectrometry

m.p. melting point

MHz megahertz

MRS 1220, N-(9-chloro-2-furan-2-yl-[1,2,4]triazolo[ 1,5-c]quinazolin-5-yl)-
2-phenylacetamide;

MS mass spectrometry

NECA N-cthylcarboxamidoadenosine

NMR nuclear magnetic resonance

RP-HPLC reverse phase high-performance liquid chromatography
TBAF tetrabutylammonium fluoride

TBS tert-butyldimethylsilyl

TBDMSCI tert-butyldimethylsilylchloride

TEA triethylamine

TFA trifluoroacetic acid

THF tetrahydrofuan

TLC thin layer chromatography

p-TSOH para-toluenesulfonic acid

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

phenyl)-1-3-dipropylxanthine.
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include a corrpound of the present invention in conbination with one

of nore cted fromthe group consisting of t

(a) Leukot ri ene (%I ogynt hesis inhibitors, 5- |i poxygenaslt(;’eF @ﬁh{i&?ﬁ‘é\%%’

i nhibitors, and 5-1ipoxygenase activating protein (FLAP) antagonists

sel ected from the group consisting of zileuton; ABT-761; fenleuton;

t epoxal i n; Abbott-79175; Abbott-85761;

N- (5-substituted)-thi ophene-2-al kyl sul fonam d- es of Formula (5.2.8);
,6-ditert-butyl phenol hydrazones of Fornula (5.2.10); Zeneca ZD 2138

of Fornul[A0108] 2. 11 BpecsBTAEAY mhivsodizsteamsd @LE) Lihibitors useful in practicing the

pyri di nyl stituted 2- cyanona e co ngl L- 739, 010; .

D Gy anou T RET FHEM L BE A Eor P AR 90 A ih dpivG JARAD AP AGhPHY-Compdifine o

MK- 591, Mfsc®36d artidts&ivédin U0 Pat. NB) 4, Rexemt Rbhlﬁr%agﬁﬂéx%h}%lef&"fa suitable Type

| eukotrienes LTB4, LTC4, LTD4, and LTE4 selected fromthe gr oup

consi st i Ay BRE BWEHGEhi azi n- 3- one conpound L- 651, 392; ani di no compound

CCS- 250196910862 0x 37,0 ALk v EATROUALE YNIER Siraccutical

benzenecar box?m dam dg conmpound BI'IL r%géﬂf 26%; céﬁ%“olﬁ?méé’m?a?lﬁl? lﬁ aést,

abl ukast ,in¢ledet adoniwynd ohthe ptesdod Stventiaarih gkmbinat{dviyi8r@le, of RGrd B @Bers

Ro- 245913 15 BAY 7195:. . 5- e

11 poxy gersictef EBERE elnifFoitBlde Shme R & relatiedHodibesiynibiom 5

( FLAP) arlipagﬁg&:nﬁeﬁ L(®)inHibigdrs, iandh Bbipbﬂyg%nﬁfe aﬁidatlﬁg)pmgﬂn&&ekl’()ﬁnﬂa@m‘amd

ant agoni st eI et activati ac Theophy] | 1 ne and

ani nophy!5f ﬁj(g SRR CPRTIRE P (ORB& 66\ %ﬂlﬁ&ﬁ%‘ttﬁi’%“a %l‘ﬂ%’mt ~19175;

NSAI Ds; @Bbo{f@ﬁ@l %tﬁﬁlﬂsﬂtﬁteﬂﬁﬂﬁ&ij%ﬁ %H@%ﬁ%amd (s bt P&lﬂﬁh@@ 2.8); 2,6-di-

gl ucocorti coi ds with reduced s systenmi c sid fects selected fromthe

group cor&t-betyipgeral hydieanics eheormyladdai 196 Ze@n@ ZBL 11 efdiormela (5.2.11); SB-
trianti nolige8 FG%EAMa48s. 19)9‘5%0&19#1%%&[}& ngg%h%a‘?ﬂegtﬁﬁ&ﬁﬂ'ﬁ?w 010;

fluti casone propionate, asone Ul o
activati ri?gcyfaa@mmroll(n@pﬁ)lpfamﬂégm @tosxndéﬂe)anwmoclirmrwmpamdsMKHS@&; ME+386e

factor (TRES8 R U EERL Gl aeB il Estiheb fEp A TR 1ot Sl e
et aner ceptlected frbinthérgloup ammaa@zf pHeﬁ&thAdﬂﬂQSbﬁboﬂ@bﬁn&ﬂLﬁSl Bh2; lahrhcﬁﬁ@

i ncl udi ng VLA-4 8é gﬁ{g E (n), WD 2009/ 082720 CT/ 115200 /087

| nmunos u%ﬁ?’@%%‘ﬂé 3 < "é‘fz%’@tz%]&mmc(fﬁirﬁ’ﬁ’é“dg‘?%% a8l REIZERGCAGOFMI am‘ c

cycl os porcbﬂlgourﬁizmtmawaemeomamdgeémﬁﬂcamﬂ&ast%oﬁt@mk@s@t arhlakt, FGRRES
selected fromthe g roug consi stin ol chi ci nes. I’{iﬂé{ ngxarrpI es of
i

phar maceMicATDyRECESBo Fsr %45§é$,t1§a e €Ay £ 5 @bt s
f d
formed vl SeLis. (096 hAnba, VekbOokesl «AGARRLANLR (AR u{fise

mal onat e (e)t&uai né:ﬁbtommfcﬁchpm&ganakm(ﬁ zldal@,d aa&gmnhab@latalekmtwqingtfawtalt e,

and a-gl hat Sui t abl e i ar.med

el ud ng b Andareeyfine gt SR PR BTk e B R S TRy g plFe Shte
sal ts. [ QEDPhACIRCeYéeank In)hﬂaﬁﬁemaﬁhg (5 @lHakd @ﬁ&o&ﬂﬂ@ﬁcﬂs&hﬂﬂﬁﬁdh@ﬂng
st andard procedg{eg?%well known in the art, .for exanple reactl ng a

suffici ef¥§igmisa e sDented Sem theggrowmconsisting qfiprgsnisong, ine&lEﬂS% AEi d
af f or di ngnRisBhYS 'tri)ajnﬂgﬂd}ﬁ‘lela)fet@ﬁ@@ %@Bﬁl@th@:@n@ ‘alpﬁt}ﬂféﬂafe BRdRbnidd, (Pl'iltlca one

exanpl e, sodium potassiumor [ithium or al ine earth nmetal (for
exanpl e @H0ReN#Y archinpmcigsongdnioatey(] Ratalet ativeting fatten(PHd) ﬁﬁd@mﬁs k)

[ 00108] The, GOMRANABoALs L5 BLERELOLINEILHER SR, De Lo MRS as

pharnaceutlca conpositions ere
such as aetosiafectrai THEL) aigantaselemedeﬁrmndfe grmmnadagtddtme:cémﬁnﬁhﬁmﬂn

route of adm.nistration, i.e. raI

i nt raven&ﬂg,ﬂzfgh%@ ﬂP’éFl,c’?ct"Blﬁﬂ‘&lg!i’ﬁ%§ 6&§ta ?)‘Hftés@)
1001091Thus, the present conpounds nay be syst em cally adm nistered,
e.g., orally, in
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conbination with a pharnaceutically acceptabl e vehicle such as an
inert diluggt, assimlable edible carrier. The

in hard olrjﬁso @%S%’QP gel atin capsul es, may be corrp?/esng%ﬁlfsﬁﬁg%%§
tablets, or may be incorporated directly with the food of the
patient's diet. For oral therapeutic adm nistration, the active
conpound may be conmbined with one or nore excipients and used in the
formof ingestible tablets, buccal tablets, troches, capsules,

el i xirs, suspensions, syrups, wafers, and the like. Such conpositions
and pr epdmaminongpesiut ceenrtiadtad &bmlt&a@bu@cdﬁk@sciﬁg @debe@pdi:mmhtﬂd)pr&[é]e
per cent age of t he co%pzﬁitl ons and pre grtl OE of co/é%f
varied arfidmaholsraienr &1 #i-gaut B%eP%eq&W ¢ gIOVR FITStiBy 9 Chﬂch@s
wei ght of[oaum ven Eﬂh&pl@@%ﬁé&%ﬁﬂcaﬂ?ﬁcc@ﬂ@b’l@rsalgfar@'&%hﬁ{@a&@mﬁﬂﬁ%'ﬁjsalt?
such therapeutl cal%%; usef ul ositions Is such that an effective
dosage | do@pedyyith a tbﬁt@ﬂhﬁ@ﬁ{%@b?@h@dbhmm dor exempleetosylptel | s,
capsul es, Iﬂ&ﬂﬁe&ﬁfén‘lﬂb krﬁalgﬁyac@aﬁomﬁgfgt 1‘?1%119{1&? 'tmg{e sméih'z?tg HRizch C%U%%orbate,

tragacant aCacCl a Cor n S tarch or excipl en
di cal ci um-kafpl@ens), a8Py- gmpmm/spﬂalﬂa&omampmwmay &iso be formed,

d|$|ntegrat| , s, corn. starch tato starch, alglnlc
acid and PHY ﬁ$ E}g&g F‘ﬁ%&i Bgrﬁl iSirbRnals a%@%ﬁ%‘] %ﬁﬁ @? earate; and a
sweet eni r{gomgp nt, PShathadsutisalGr @SQ)taHle’ 440k ﬁﬁ? be bB@ines Bsifd stasiasd frofdufs
a flavorin ent such _as pepper mnt, oil of wntergreen, or cherry

f1avori ng*® Wnﬂw%ﬁr for grramp)e by Fapknge syfficigdly basic pempaupd sefiragian, i n
addi tion a’hﬁncn@ftl?ﬁhlﬁ{a%leoéccufﬁ%r(ﬁ{?é’éf?h§s¥’0@@gwﬂly ab&tafl1cCGaRlOh ﬁ[kah%%eﬁ Ry @

vegetabl e oil or a polyethylene Vari ous other materials nay
be pr eserfxamplecodiuim ggtawum or bﬂlh@r)\mr alkahmackafth metad (foh gasimpdd calawum) safts of
t he soli i nstance, tablets, pills, or capsules
may be ngla‘[pghﬁmda%ﬁﬁ%ﬁ? ?‘Sg&mg@g shellac or sugar and the like. A
syrup or [@0108] r nay‘hcocrmlwunds:c’vfethapnesenelnommmmdbe Bunulaed apphdrmaedutss

as a sweetenin gent and ar ab S preservatives,
ye and. PTG AERatm BB L A aR S PETes Rkt GOGRER e vafgy of
mat eri al fbll‘-iﬁ,didh}ﬁtecpfoetﬁaéhdﬂ& R dmﬂﬁnrﬁﬁ’ﬁﬁ&@ 1%0 brl§ BPpdrenthelly, b
pharmaceuytical ly acceptabl e and subst antially non-toxic int

anount s RFAVERRS, Inframusenianiteical phanbgetancpas @yiBound may be

i ncor por ahe@oj Nt 0 FHSL &l §

[00111] Tﬁe acll ve cgﬁpogﬁgﬁgﬁ gl gﬁﬁﬂ%%%%t%?lwnﬂ?yg%gho%é
i nt r aper icomhwationwily a phirosreaicaly dcagnsabié vahiclSnich as aminediledneonwt | ve
conpound I [ n ed WI
o ont ox e SR Raf B ThEy Bg BRLRTIR B b s PRRUPRI e ey b

l'i quid p@bmptemeklemte tabllors ok may be ireogbrangd candtlﬁwnh teefSod dilﬁh@peftxeﬁt"sdjmn

oils. r ordi nary. ndi.ti ons of stora

ot epar at T ohe AL GrRAR eIkt fo T E S avEAm Y e cgBiien wih one or more
M Cr 00r gaRréisihts ahd skl ) HrFoRhSf INBEEUIE tHMts, BOSRADRLER! MB:hed ichbles, diRfrs,
|nject|on or i,nfusion can include sterile agueous sol utions or

di sper si GWPeRYions; Brinsewplsatrkthe kg Speh erunnosislopgandpsenargirrtshenid oppfainh
are adap ro

R T G R e S
| i posomesf cdurseabt Vmasd rrtaheomemenﬂy be bowagpeabbutr htorabett 610% sftthe wkight of
fluid anq s&%gnﬁdgsder % condlg of nanu%actupﬁland it@rag§thhe
i quid carfier s B AR gT eSlivg SppPPR Y i e selly B

medi ulm cazmppmtucmlg is sfuph t}ezlt(anﬁmluvwdsegel leeémameb lobtamﬁ@: yol (}‘or | |
exanpl e, ero ene glyc I qul 0 et hyl ene glycals, an
the |i ke)[‘%ﬁ{}@bet abl 685@ tf?@ﬁ%a@%ﬁcca@rs%%ﬁ héé'g%%y algp goreint bind css,

m xt ur es st deds Qe trabi@ank, aBRfa, EArHlsfaf&prgaatubeexagfeﬂisagueﬁgs ditQEmmxanpl e,
by the formation of Lipdsone$, by the maintena required
particle size in the case of dispersions or by the

35

?rally, n



use of surfactants. The prevention of the action of m croorganisns

can be brogghheaRedy by various antibacterial and antif 0RRETLS
for exanpl e, parabens, chlorobutanol, phenol, sorbic acid,
thimerosal, and the like In many cases, it will be preferable to

i nclude isotonic agents, for exanple, sugars, buffers or sodi um

chl oride. Prolonged absorption of the injectable conpositions can be
brought about by the use in the conpositions of agents del ayi ng
absorption, for exanple, alum num nonostearate and gel atin.

[ 00113] Stpépsphetej nfsntegdtiog sgdniitsicng carrestprlepatacdstioyh,ialgoic pad abd theg likbe

active cq und, in,the required anmount in the appropriate solyent

Wi th var RS IErhSH A gEeBe L S AN AP r G BERR ot slare Hyciose,

f ol | owed lhyfoseiok bpartshedi 4 fiaatingBgent, Budths epSematk, osltcﬁrvhh@?g@&w&roﬁeﬁrpr

t he prepgiatLon of sterile injectable solutions, the preferred |

met hods  o12vpiteh AY e thmunit dosagseciammmSr P PYIde. Airferot deitanh deadditipnyfo yterials of
techni quege aplE BlheYd Bl SirRQVERR 205 v&é&?aﬁ?efcﬁl oG ﬂo{l}%gus ng Blychl YriWother

addi ti onal desired ingredient present ‘the pre | .
steri | e- fmatereneias bt presephas copOes b4 farasherwansinacalify dnphysiselfatm ofthe sdlil

resent | J i nqpure. for i,e, en th are
1 Gt ds. PRASHEP ToriE Yo fp @R 6fit B Grslelliet of s 48 P
to the slshellaasr spapasi the Gkes Aogyriposrrelikanagsntainthe aonive bethpand yiutids@or
dernatolgg#ﬁglgy accggﬁable carrier, which %qé be a solid, $.Ii uid
or in a ? 87 YT CHUNSAEH: G018 PIREIRIFEOSH PATSH RIS Pieertide
finely difdveied; sioh beshetiyehonsipd Adver. Off c@Mrse,ng hedrdshRl id ?I@pé‘rﬁl%'aﬁi/ a8ie,
silica, alumna and the |ike. Useful liquid carriers include water,
al cohol s depaggfgrantheulgibephmapacanticalorcceptydle pndiubstartially gondaxithintthe
pr esent I YA i t:] S,
ot onal 1 s peplfed 1R8adlias Hledtt ClontlopbEkar e o bl hY Syt el
f r agr anc eslesngrepddtionsoandldeainesi mi cr obi al agents can be added to
optim ze roperties. for a gi,ven use. The.resultant |iquid
conpositﬂ@@glgan bg£%%%WF§ﬁmP? %ngﬁ%ngﬁgmﬁgﬁ??HH&%ﬁmPBﬂ?ﬁﬁregnate
bandages iﬁn{ijeﬂﬁ)h&ﬂlyldiyéﬁﬁkiﬁg 81 in{¥CtiGm SamtTiﬁnsQ{(ﬂt@e idi®e ﬁr{l]lﬁﬁﬁl@dr 2y Sﬁt&s U g
punp-type or aerosol sprayers. [00116 i.ckeners suych as synthetic
pol ymer s PrEPareyn afeteasf’,lﬁﬁ? kygmix wt%srl%fgoaﬁam@&ﬂépammsm o4} g s,

modi fi ed peglatedli@§BSerdl, lifMd ipblyely RhOEK 8dls, TREcRIih, 28 nf A8 HRRPEnd in oils.
enployed with liquid carriers to form spreadabl e pastes, gels,
oi nt ment Indspeginaryenditines of skasagerapd vegy flepe prepBRIiaNS ceriting preservhidvestRi n

of the U%ﬁ&mnnﬁgﬁ&ﬁﬂ?&ﬂﬁ%&%&5&%&&52008/087875
[00112] The pharmaceutical dosage forms suitable for injection or infusion can include
sterile aqueous solutions or dispersions or sterile powders comprising the active ingredient
which are adapted for the extemporaneous preparation of sterile injectable or infusible
solutions or dispersions, optionally encapsulated in liposomes. In all cases, the ultimate
dosage form must be sterile, fluid and stable under the conditions of manufacture and storage.
The liquid carrier or vehicle can be a solvent or liquid dispersion medium comprising, for
example, water, ethanol, a polyol (for example, glycerol, propylene glycol, liquid
polyethylene glycols, and the like), vegetable oils, nontoxic glyceryl esters, and suitable
mixturcs thereof. The proper fluidity can be maintained, for example, by the formation of

liposomes, by the maintenance of the required particle size in the case of dispersions or by the
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[ 00117] Exanpl es of useful dermatol ogical conpositions, which can be

used to delivVv conmpounds of the present i nvention t
are disclgéégaﬁﬁ&gégquet et al. (U S. Pat. No. 4,608,3§§$ﬂ5 %gmk>

(U.S. Pat. No. 4,992,478), Smith et al. (U S. Pat. No. 4,559, 157) and
Wrtzman (U.S. Pat. No. 4,820,508). [00118] Useful dosages of the
conmpounds of the present invention can be determ ned by conparing
their in vitro activity, and in vivo activity in animal nodels.

Met hods for the extrapol ation of effective dosages in mce, and other

ani nmal s, Js@ofyurcEnts EhelhemhtidrOoflteactibh of o ¥aigdMsan $€ BrougiS-abfatby
No. 4, 938 949. Useful dosages of Type |V PDE inhibitors are known to

the art. WeoPUEREIEIl SucATDIngal aegec fRExemplpy Praeys. cBigrobuiepol, phenol,
[ 00119 Gapih@diay hildfos AORRRAL R, PR QL itGATRE pf&%réele Rl inf10: REBREN!

invention in a li qul conposi t1on, SUC as a from
about 0. Beessoion exanplsy afgersabyffers orondiaticioride S2ropnged disorptien of the

concentr tio h. as or a
ponder witPta SRRl S gbeBhent B Co BIRRE P By S o R el

[ 00120] Thielaamguhﬁomﬁonl; fre ceanple uhtninomn mmloaeatrat\tanﬁ gtibtior derivative

t her eof re use in treatment wl | ary not .only with the
parti cul a[ﬁ(?@g' t se ?E’tlee‘BJeB@BleéPlé'E}O%afﬁerWéeq% @Praﬁﬁﬁﬁhﬁlaﬁtf‘?eé?m@ﬂ““d
the nat ur@ﬂ@&e@@dﬁﬁl@dﬁﬂm% a??ﬂoﬁﬁaté E‘.@l@ér@Qvﬁﬂ‘dn&ﬁb%tl@é?‘i‘ng?&ﬂerﬁ%%ﬁﬂn@;@ted
of the patlent and wil mat el y di screti on of

at t endant2bp¥y as ‘{?H‘alfﬁd@f(’“@?”ﬁﬁ Py fikfer. ste[rtb@atzm} Im'fhgé@ﬁéroﬁ%;teﬂlﬁmd@ﬁ foréhe
suitable qgﬁf'anp‘l? b stBfle iediife §0€M{g>§ﬁ ?ﬂ%@%ﬁﬁle?%@ﬂfoflggﬁpd ylparaﬂgﬁlﬁ‘e VadBum

jialkg, . om about 10 to a wel ght per
day, suchirgsg &d the &beagtdrHog jechnipess, wkhlbbglf:him ﬂumﬂpr vfthg Mtlveﬁngrdftbent plus

st " pr o6l Sk SBRES FshRichs s bR o il M Fne
conpound [0@11dpnv enFemniohiyaladministsdtion, &ﬂe pﬂ&sdﬁﬂtdmldmﬁ&fgl@a)f 5] dﬁphéd)fn pure
exanpl e, form, i.e., when they are liquids. However, it will generally be desirable to administer them to
the skin as compositions or formulations, in combination with a dermatologically acceptable
carricr, which may be a solid, a liquid or in a dermatological patch.

[00115] Useful solid carriers include finely divided solids such as talc, clay,
microcrystalline cellulose, silica, alumina and the like. Useful liquid carriers include water,
alcohols or glycols or water-alcohol/glycol blends, in which the present compounds can be
dissolved or dispersed at effective levels, optionally with the aid of non-toxic surfactants,
Adjuvants such as fragrances and additional antimicrobial agents can be added to optimize the
properties for a given use. The resultant liquid compositions can be applied from absorbent
pads, used to impregnate bandages and other dressings, or sprayed onto the affected area
using pump-type or aerosol sprayers.

[00116] Thickeners such as synthetic polymers, fatty acids, fatty acid salts and esters,
fatty alcohols, modified celluloses or modified mineral materials can also be employed with

liquid carriers to form spreadable pastes, gels, ointments, soaps, and the like, for application

directly to the skin of the user.
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containing 5 to 1000 jig, conveniently 10 to 750 jig, nost

conveni ent 500 jig of active ingredient per u

form [001g’¥i)zl()§%8%ﬂ the active ingredient should be glgdényﬁﬁﬁ %gé’*&%
achi eve peak plasm concentrations of the active conmpound of from
about 0.1 to about 10 nM preferably, about 0.2 to 10 nM nopst
preferably, about 0.5 to about 5 nM This may be achieved, for

exanpl e, by the intravenous injection of a 0.05 to 5% solution of the
active ingredient, optionally in saline, or orally admnistered as a
bol us cor{ﬂ&llﬁ] ng albcemples dOseful gemfatald@cacmrhpmmomgnﬁdﬂem.be uBelstb dalivee

bl ood Iev i nt ai ned tinuous . t 0. provi

Sbout 0 08 ErtPtingy el PR R e Byen ibnds e KBt Histteits ohbeinish B Pet
about 0. 4N6-51 ,408BOEY Gefia (1S, B4t Wy e4,9920r78¥ iseih(cs X1 (11 80BA48(d. hﬁss@ﬂ%ﬂﬁﬂ
dose may conveni ent |y he presented in a single dose or as di vi ded

doses adr’WHTté‘F@r%s at. N ASEPi8e intervals, for exanple, as two,
three, gﬁéll%i mor ¢rs8tbadlQ &%frt)rf‘ercoﬂi?}ﬂu dI@?th% s%%ﬁvenh beln YERtBftined
further divided, e.g., Intdo a nunb ol} I screte oose space(?
adni ni st rhytdomperingstheiy ua‘z‘,ltrmabm\rlm end invéstoactivifysinfanimmal mdﬁlnsMélmbmfor thor

by appli on. .of r ops to th For

72 Gosi r o e heRib ot AR AR ORGSR S S R RGTP pe s
over an ekt entptt, perl SdPalden%St%DJ Uwﬁnglotdg&s bRk TV P inBibitess afd se
to inflanmtion 00125] The, ability ven C ound of the

i nventi or“‘f’gné%?leggt am ldesr?B’sIr]% Pat e@%p‘ﬁ? / léao(g?qpp may be

det er mi nggdou9| ng plma&mpltm&dﬁaémﬂm&ebﬁhm uﬁﬂ(‘é‘) cyﬁhé gb@mvéﬁmhhﬁa
art, or u3| ng tests described bel ow. [00126] resen ounds and

conposi t il @swosifian.Hych aerirton waldhe y@pe& Ja% éh‘ér%ﬁé‘@ﬂe lycfigm about
stressor g anguysedryk @o&c%ﬂ!r!rﬂb%tlh QRe . §ohid%p¥ 11‘21’1:% ?f)mg ﬁfc g&'o‘?\.{%@{&
di agnosti ¢ procedur6s to neasure aspects per f tsi on
exanpl e, wiltbeabariduss m&éhquﬁeblwmyowé) flslgéthi-% conjunction with

thal lium ocardi al SIOI’]I gln

yocar d P0T20RY O AT8E BnoRf ok R cBob HOLTh dcByEBRER ReiiVifi? Fibfeoh rdaued
r adi opharfomgse it irgamsnt il vb@/ Iﬁjubﬁl'ylvhﬂitﬁdpirﬁéulirmaﬂt keletd2it als@ with.the route
techneti u 9m:. | ahel ed radi ophar nma eutl cals (i Tc-99m sest am bi

Tc- 99m t ShafiBwIsHaonthatae eoaic capliianbangfres andHicaes FRLsandaiop Rt He

| - 123- | PRAi&f aMPbe Tk Rla TR is RO QE B -akBndafi fhybicianlofLlidbihy, one
of the present conpounds nay be adm ni stered as a pharnacol ogi cal

stressor [P2dbnj unét gensrahiboiereds smigkleidaee widlerin thelrenges fipm aboutsE e tos
t he sever card t1l

Fadi onuol Tol 190 yPkREE Eo EBRUORG kA 7L EAE BB dyeitl ok U, GRRT 3 o

equi | i br |abqut§10u¢|peskldﬁgrarhéody whighteofdiicorecipeht pev dag, praftrebly S melrargbxbf 6&

phar macol S TRE Bt HS e DR eo 1S 6 TREkGABEr ai agr aphy 1o

assess theoxmpsenc E“h@f:orﬁlﬁtgind ﬁwdon\b\ahénﬂmtlhﬂﬂsta’@dl af Wi ddsh@SForn! it dxambé,
the active conmpound nmay be admnistered as a E ar maco) ogl cal stressor

in conj urfCRREHEA &Oﬂopwgsfi%e%%dpé%m 42: HOSLE ?ﬂi?“}lyb bR IHewE acies

as by i ntizacgeddi @lcmﬁe(jdggée%ﬁo assess the functional significance of
stenotic coronary vessel

[00123) Ideally, the active ingredient should be administered to achieve peak plasma

concentrations of the active compound of from about 0.1 to about 10 nM, preferably, about
0.2 to 10 nM, most preferably, about 0.5 to about 5 nM. This may be achieved, for example,
by the intravenous injection of a 0.05 to 5% solution of the active ingredient, optionally in

saline, or orally administered as a bolus containing about 1-100 pg of the active ingredient.
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WO 2009/ 082720PCT/ US2008/ 087875 [ 00127] There also is provided a

met hod to (i ocardi al perfusion abnormalities i ...
conprising.0?§§ﬂgg?€zterally adm ni stering to said nanﬁgp%gg&gﬁg@ﬂf

of a compound or conposition as described above; and (b) perform ng a
techni que on the manmal to detect the presence of coronary artery
stenoses, assess the severity of coronary artery stenoses or both.
The myocardi al dysfunction may be, for exanple, coronary artery

di sease, ventricular dysfunction and differences in blood flow

t hrough ddbaaisieblobé teveRmydieynalgsined by eoitinosusShfasion toCpre @O MY 0.01-5.0
vessel s. Tae technl_rgue_to detect the presence and assess the severi t¥
S).

of cor onaEKedN 08 Py IHFEEEEE Ipgonscontrpinedbanil 415 Helle spha P nETFEEN(
myocar di ghoay f usi e LERYH BSbe NEHohl &kl bb ﬂ%éxit%'a%%'ﬁ:&se BF as divided
techni ques for neasuring coronary blood flow velocity. e

r adi ophardesesedminsibredyoappraiiviale iplervilssioo axamrdg iam bvartlyred &Qurioo moexaurplosss
pl anar scj.nki , 1Sl 1:S:S c 0 r

(spEcT) . Topbsg TRE M- AL FBy 68 B R o HBH oL SRR Wosey

r esonanc epédiVRiminisgition; syphrab usiltfpie mhahti@s tfroachoiaatftlatogsreiyrupplichitigh bid
subtracti on angi.qgr aph DSA), and ul trafast X-ray conputed tonography
(G N Cry o n T e oA PRaathl i Ty B ot RIS B PERTGH o

Wi t h t he coagbapbiaineaeshisEAvePMOSAERberRRI I UisieTHl dWARE tHeAnsuBt Bkt b \Rs
radi ophar maceuti cal agent may conprise, for exanple, a radionuclide
sel ect ed T SninflABMGHOLp consisting of thal lium 201, technetium 99m
ni t rogen-g@ysf ubi d'rH@hﬁﬁg défa%mﬁ-caﬁom%f%@%ﬁ%m 08N AL adenosine
radi opharnmaceuti cal nyocardi perfusion inmaging Is SC|nt|grapﬁy, t he
r adi opharrpepwotgeddt may dndetmyinbeusitgpiammoRgical Mhdelywhich aeuvel known to
function j§ i_ng..t echni.qu be, for exanple, echocardi ography,
contrastt@%%’f?%ﬂ#%%g§8%§%g? ‘%%Vonuclide ventri cul ography. The

met hod f qe0¥2SRsUr i The presann adripdundoshdf dompoddbmxaiohiiniythbre ard @ininistered as
exanpl e, doppler flow catheter,, .digi.tal. subtraction_ angi ography and
i ophar Rt PeH g Esif L o R THBE S GV aH TP RO <
may al SO deBiticSRodeBfreS iR st asfcdts oREHToBdr&hBFrfSioh Fdr BRarfEB R ¥nous

i ntravenous infusion or by bolus injection an anmount of a conpound or
conposi t i2denogise ey bejupeddin gpwivection vihgheliemcdd sreesrdiat pasfugiogiimaging o,
(b) adm nj ' j ! . t f Sl : i um 201
or techng%%%ﬁ?gS%??gh?ﬁgﬂﬁ%ﬂ%ﬂ?ﬁgﬁga?g?ugg%?ﬁ?ﬁ?ﬁgs{%ﬁgg%%ﬁg%g¢aphy
on t he huadiopharmaneuliégalstroayoieet substitttad foutiedlanme-20 b frok. Asgmsurhi98msleaded t y

xapl o loBbHFh TR To B 0 BEn S TRetPesfos BoET 7E ook "
[ 00128] Thediﬂjgiahﬁf:e?ﬁmlmbli ¥s Ii-mBOﬂPPﬁfqrtBMIbP@dfﬁbEﬂiﬁhJSQI ﬁiﬁﬂgdﬁ]ElBQ_Elle.).O!’
nore Ccomnpou (0] resent |I nventl o I ptravenous I ntusjon 1 n
doses whi e Ous piofe Pissen EOBRRAPALIBE B e%aﬁngﬁtea?dtf’éﬁﬁawaaﬂogwal stressor
(appr oxi rm&@ijuncap@@itﬁ%iprmcﬁa@mmduﬁ?gra%ﬁ? 1 EG4sK SeTEbVbY i OMRY&hrdidl t S

use in the invasive setting nmay involve the intracoronary

adni ni st cartrashileslysfunetion: ingthisreasse ragionyelidesyeniricolograplgic sidics may be first pass

[ 001291 Pragtacs el fERIPATEOIMAL A LREoHRS v%trrae%mﬁﬂ?,da Bnpllfid of the
present invention as a substitut OF exercl se i n conjunctiron w
nyocar di giresp@rifivesiionmayrhghdgintseretbdsegthatnreopgiskestessoamboajunatsmesgish t he
severity of coronary . artery disease in.hunang wherejn car di

por T usi Si TGRS B e Sty T S SR apor e ey, the
i ncl udi ngctiadiogipbaidmeLté hdiahisty@aadhatmaeelobiesl B8ssoFRATo Rt fIngith

pl anar scintjgraphy or single photon em ssion conputed t onography

( SPECT) , 'HESIVE mSASUEGAYS of Foranatdtiegshilqwpeaen as Ry dtiagardiag gribetercio asscss the

r esonancg;,{NVR) < LG Eéh#ﬂ§&ﬂﬂw Q£%§§t echocardi ography, digita
subtracti on angi ography (DSA), or ultrafast X-ray conputed tonography

(CINE CT). [00130] A nethod is al so provided conprising the use of a
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invention as a substitute for exercise in conjunction with inaging to
detect they and/or assess the severity of isch <
ventri cul ar &ysﬁ | on in humans wherein ischcmc Venﬁﬂiﬁ%ﬁzgorsmsmh
dysfunction is neasured by any one of several imging techniques

i ncl udi ng echocar di ography, contrast ventricul ography, or

radi onucl i de ventri cul ography. The myocardi al dysfunction can be
coronary artery disease, ventricular dysfunction, differences in

bl ood fl ow t hrough di sease-free coronary vessels and stenotic
coronary (08¢l s afitietchisolis Mev1d{:d)ﬂﬁ13ﬂnbé\tmamde mgo@rdial perfosiogled
conprisin the e of a cg ound of, the p e invention as a

cor bnar y By HERLHET G e TORGH 06 e Bty TS o B raanr g on

coronary alﬂ{dﬁﬂﬁbff ol @WpYRh D& dodpbStidSSaRserithe aMﬁ%oﬂid| (V\}] bR RABAGdhMique on
(reserve capaC|t %vif coronary arteries in humans erein coronary

bl ood f1 db¢ clest thp RECSPNSE OHSOTAIMYY BIHEY SETIaNES; @Fsgss theseypiilypé soronary

i ncludin f C t

[00132] TW B on Bl ThE Pl ok DS 3 D B AREARLD
fol | ow ngilaieseavérmcbumalwpﬂlmi,onw dififeeemeesgi bivod flow thﬂohgjsmsam-ﬁﬂe cirotdrg
|nvent|on I nten

[ 00133 ntePER A Efie PloBBNTesRs 8o i i deBRURE prerenRR s he
recor ded soveriy 81(1Q>r<MdZy Meky 8ifedsea be, 2008k afnPle, Bldfph@atdisitdlhiRRbdial
spect rophotoneter. . The chem cal shift values are expressed in ppm
(parts p&FTHIPH IAgjne, ¥enbiculas fynstip fraaging. Ry fechnigyss formpgasyripg goronary blood

reporti NGlowsvedddig! o rafofiRitnb&uticdl n{ybbfﬁhﬁi perfisidH &hiShe m%ge for example,
nFnuItlpIet MasS spectra were neasured on a Finnigan L Advant age.

Anal yt i callanppscintigsap mﬁelwhoéplmmm@ti@mmm tgmom (S?Eti@}rmpmrgn 150

as asg r P
R e e C
col um opehatelbgrtphy odipitdl eumfalcmemgld@mnhp (D84A) ywelrdtrefhs tethyabmBied
m./mn wth a 0-,80% wat e cont ai n 1% TF 0.
ot hanol Boedted CSEicad” avrede Bomtiteedlivd G5k P ehid Smrchionish e
VP Tunab |rﬁ116§ﬂiaﬁﬁlo@ﬁtlcaﬂn|yoédlrd1@1| peEREHP Hﬁ@%go BIESHB tREL PRSI ICYRICE] agent may
determned tq bﬁ) greater than 98% pure by HPLC. Fl ash chronatograghy

was per f GPHBHSS T SKmplgy aradignudhids sqlockpl fm theagenp eansigidieny thablines
gg§ter N. H.

chr omat 0g¢RRMInE-9dH Mo 35 Wbl s OBuRT- 12§ hﬁ&l&gﬁ L5, '\’?\I}e
Al'l reactions were done undér a nltrogen at nosph ﬁe in flame-dried

gl asswar éadipiheygaceutinat myewrdialaersion g0y iEscinggrephy, fhe @am@pmaceutwal
{2 3 [ 6- A B0 Fnal Be HFIARLOPYIS AL ARERN furebndnBYHE XMl G RAWI RS Rhat;

echocardiography, contrast ventriculography or radionuclide ventriculography. The method
for measuring coronary blood flow velocity may be, for example, doppler flow catheter,
digital subtraction angiography and radiopharmaceutical imaging techniques. These methods
of diagnosis may also comprise the steps of: (a) administering to the 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 (¢) performing the scintigraphy on the
human in order to detect the presence and assess the severity of coronary artery disease. The

radiopharmaccutical agent may be, for cxample, Tc-99m-sestamibi.
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y1)-9H purin-2-yl]- pr op- 2-yny1l) - pi peri di ne- 1- carboxylic acid

cycl obut yl 8%@/03590 N, N-Di et hyl ani line LTHF OH Cl 3%&2&+0§@?'{875

[00136]To ri-pnosgéne (0.34 eq) stirring in THF at 0OC

at nrosphere, the alcohol (1.0 eq) and dinethylaniline (1.1 eq) are
added slowy as a solution in dry THF. After ten mnutes, the
reaction is warned to roomtenperature and stirred for an additional
3 h. Dy DCMis then added and the m xture is poured slowy into a
sol uti on of Nhydroxysuccinam de (1.3 en) in dry DCM at OC. The

reaction [08128] ow ymmmﬁd&}qndaﬂ?ﬁﬂvolws ﬂﬁ&%ﬂﬁ&?aﬁ@i?@ﬂdéﬁﬁ@&ﬁé ES8sbhads of
terrperatu e and stlrrei) Qvernig \Mat er edtgthe m xt re and
after stifFPHRy"FBveyion éIdﬁ“f%"S‘Pf&‘F "@fuﬁﬂon HioSS0r Hieh S e1Lectits (PR dGFomRmary
Et OAc. Theesl HRAME( k)/gdbﬁfmdtéyﬂ@gr@@ prefetdWRS1-P6( RcPRE/Rlin) HH@@veW 1¥shlse in

brine, then drled and concentrat éd. The resultl ng oi I (which
may be a thy myvuse softing m@ye@wdémh@ atraenrorayyradministratioraefhieidnug &) bokrssdoses of
t aken di r(%:g(l,é,l gnto the next step. [00137] The pi perdine derivative
(0.75 eq) solved in dry THF and TEA (excess) is

[00129] Preferred methods comprise the use of a compound of the present invention as

a substitute for exercise in conjunction with myocardial perfusion imaging to detect the
presence and/or assess the severity of coronary artery disease in humans wherein myocardial
perfusion imaging is performed by any one of several techniques including
radiopharmaceutical myocardial perfusion imaging using planar scintigraphy or single photon
emission computed tomography (SPECT), positron emission tomograph (PET), nuclear
magnetic resonance (NMR) imaging, perfusion contrast echocardiography, digital subtraction
angiography (DSA), or ultrafast X-ray computed tomography (CINE CT).

(00130} A method is also provided comprising the use of a compound of the present
invention as a substitute for exercise in conjunction with imaging to detect the presence
and/or asscss the severity of ischemic ventricular dysfunction in humans whercin 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 disease-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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added slowy at roomtenperature under inert atnosphere. The

carbonate,ﬁgqaﬁﬁﬁﬁ?él.o cc) is diluted with THF and adqgﬁwgﬁ&ﬁm@ﬁ%sto

the piperdine's on. The mxture is stirred for 24 h

concentrated for application to silica gel chronmatography (gradi ent
starting at 100% hexanes up to 80% DCM i n hexanes). The resulting oil
(-60%vyield) is stored at 4C until further use. H OH 0 0 [00138] 1 odo
derivative (1.0 eq) is dissolved in a solution of DM ACN: TEA 5:5:1
(all solvent vigorously degassed) and stirred at room tenperature
under i ndEXAsfPicBSphere. Pal | adi um catal yst (-5 nol % and copper [1]

I odi de gq) a dded foll owed by the, al kyne I vative (4

cay. e TPREHTE] ng asPh Bemets sRoesocibei ol BOr SR st recorded on a
concent r o OV aARPGERRL DOUD (bPsifiilkd iﬁﬁr&%né)%?é&x@ﬁ&gﬁl@@hﬁ“hé ghstt A kit
starting at 100% DCM up to 10% WO 2009/ 082720PCT/ US2008/ 087875 MeOH

in DCM) . VFHES fESHPTEssag opim (pes's permmibion) mlative ite etrageiby syumeakFendetaHp C
t o obtai : bt eqslbid: =390% YL %) 1 ?
38.56 (s %‘?‘E&H%g 3%@(1%’, dﬁ‘lﬁ)u,’ 9.‘3‘%‘91{ 4 gl Et,’ b hf,pﬂi'%s%g&g)?er%. 67
(dd, 2H, njeagire@on 4 F8njgad 184 Agyantdde. Auwelbyt@h] HALG 4vaf doneldnla Shimdzd)[,C10 or
4.30 (d, =2. 1 111),.. 4.0 2H,. J= 9), 3.12&0
Ty, o078 Reptimhies Tapmngh adtbaud dont Brepdid S PE et plipielyon o
2H), 1. 7Bhiadzd Biscotery BIKLQ witd 4 Bhindp2R AV E-ODEDR (20x AR i) colithn ofered
(m 1H). L00140] LRVS ES| (M+f| +) . 35. L i
at room teimperature. Compounds were eluted at 30 mL/min with a gradient 20-80% of water
(containing 0.1% TFA) to methanol over 15 minutes with UV detection at 254 nm using a
SPD10A VP Tunable detector. All final compounds presented here were determined to be
greater than 98% pure by HPLC. Flash chromatography was performed on Silicyle 60A gel
(230-400 mesh) or using reusable chromatography columns and system from RT Scientific,

Manchester N.H. All reactions were 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-
y)-9H-purin-2-yl]-prop-2-ynyl} -piperidine- 1-carboxylic acid cyclobutyl ester

1. N,N-Dimethylaniline

0
o)
. THF . o={
o]
4
N

Q

OH ClCQ" "OCCl3 2, N-hydroxsuccimamide
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 1s 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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[ 00141] HPLC: MeOH 20-95% gradient in water over 4 mnutes at 40C, 6

m nutes t |, tion Time=3.04 mn (6 mmnethod). [ e
2 [00143] NE%}S?”@%?@EW 2- PTG RS
{3-[1-((tetrahydrofuran-3-yl oxy)carbonyepi peri di n- 4-

yl ] propyn- 1-yl}adenosi ne-5'-uronamide gN O HOH OH NH, jtoLO N

temperature and stirred overnight. Water is added to the mixture and after stirring for an
additional 3 h, the solution is diluted with EtQAc. The organic layer is washed 3 times with
water, once with brine, then dried (MgSQOy4) and concentrated. The resulting oil (which may

be a mixture of the carbonate and symmetrical anhydride) was taken directly onto the next

step.
=<O N TEA, THF ELO
O »
S5O oL
i
0 ~
[00137] The piperdine derivative (0.75 eq) is dissolved in dry THF and TEA (excess) is

added slowly at room temperature under inert atmosphere. The carbonate compound (1.0 ¢q)
is diluted with THF and added dropwise to the piperdine solution. The mixture is stirred for
24 h then concentrated for application to silica gel chromatography (gradient starting at100%
hexanes up to 80% DCM in hexanes). The resulting oil (~60% yield) is stored at 4°C until

further use.

NH5 I:k N
AN N =
NSy 0 Pd[(Phs)P]4, Cul N o
</ | /J\ 0=< DMF, ACN, TEA H
7 NSNS+

[00138] Todo derivative (1.0 eq) is dissolved in a solution of DMF:ACN:TEA 5:5:1 (all
solvent vigorously degassed) and stirred at room temperature under inert atmosphere.
Palladium catalyst (~5 mol %) and copper {1] iodide (1.05 eq) are added followed by the
alkyne derivative (4.0 eq). The resulting dark solution is stirred overnight then concentrated

for application to silica gel chromatography (gradient starting at 100% DCM up to 10%
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[ 00144] Tet r ahydr of ur an- 3-y14- ( prop- 2-ynyl ) pi peri di nc- 1- car boxyl at e

(1.620 g, QW was added to a solution of N-cycl <
2-1i odocar b‘g?%% oa ?énosi ne (0.101 g, 0.226 mmol) accor%@@é@os@gﬁ@ al

procedure for C-2 coupling provided in Exanple 1: yield 54 ng, 43%
LRVS ESI (M+H+) 556.3. HPLC rt = 6.0 min. [00145] Exanple 3
[ 00146] N- Cycl opropyl 2-
{341- ((tetrahydro-2H pyran-4-yl oxy) carbonyl) pi peri di n-4-
yl ] propyn- 1-yl}adenosi ne-5" -uronamde . NH2 gNN 0 H OH CH
MeOH in DCM). The resulting oil was further purified by preparative HPLC to obtain an off

white solid (~30% yield).

[00139] 'H NMR (DDMSO0)  8.56 (s, 1H),8.30 (s, 1H), 7.52 (s, 2H), 5.97 (d, 1H,
J=6.6), 5.67 (dd, 2H, J=21.3, 4.8), 4.84 (p, 1H, J=5.9), 4,64 (q, 1H, J=4.8), 4.30 (d, 1H,
J=2.1), 4.21 (m, 1H), 4.00 (d, 2H, J=12.9), 3.12 (m, 1H), 2.719 (m, 4H), 2.430 (d, 2H, J=6.3),
2.272 (m, 2H), 2.00 (m, 2H), 1.77 (m, 2H), 1.56 {m, 2H), 1.207 (m, 2H), 0.68 (m, 1H), 0.50

(m, 1H).
[00140] LRMS ESI (M+H") 540.35.
[00141] HPLC: MeOH 20-95% gradient in water over 4 minutes at 40°C, 6 minutes

total. Retention Time=3.04 min (6 min method).

[00142] Example 2
[00143] N-Cyclopropyl 2- {3-[1-((tetrahydrofuran-3-yloxy)carbony!)piperidin-4-
yllpropyn-1-yl}adenosine-5'-uronamide .
NH,
«Nf{\)\/OJJLOJ:)
o =
D2

H  OH oH

[00144] Tetrahydrofuran-3-yl 4-(prop-2-ynyl)piperidine-1-carboxylate {1.620 g, 6.83

mmol) was added to a solution of N-cyclopropyl 2-iodocarboxamidoadenosine (0.101 g,
0.226 mmol) according to general procedure for C-2 coupling provided in Example 1: yield
54 mg, 43%. LRMS ESI (M+H") 556.3. HPLC rt = 6.0 min.

[00145] Example 3
[00146] N-Cyclopropyl 2- {3-[1-((tetrahydro-2 H-pyran-4-yloxy)carbonyl)piperidin-4-

yl]propyn-1-yl}adenosine-5'-uronamide .

3 0
Dy
H OH OH
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[00147] TetW@m,ﬁb—l— pyran-4-yl4- (prop-2-ynyl) pi peridi at
e (3.290 g, 13.09 mmvl) was added to a solution of Mcﬁ%@%@?ﬂg

2-i odocar boxam doadenosi ne (0.100 g, 0.224 mml) according to general
procedure for C-2 coupling provided in Exanple 1. yield 41 ng, 32%
LRVS ESI (MrH+) 570.3. HPLC rt = 6.5 mn. [00148] Cell culture and
menbrane preparation. Sf9 cells were cultured in Grace's nedi um
suppl emented with 10% fetal bovine serum 2.5 pg/mL anphotericin B
and 50 pd0MH7gent ar”fytrf#hydrmﬂdmy@nfmﬂmﬂ@r@ DiynPIipdziEoedBoxylhte @290 g,

infectio S den5|

il £ pl o D AR ARReR 8 ot oY olesfordf P ik Bt irT o ddehadi® g

\(NE rB g ha r vggned nﬁnd}i@tﬁoﬁﬁ%ttﬁ Igaieeﬂtpr@edﬁg tﬂ[g\@s h?q)lbgnpgcﬁfﬁeg ruh ?ggﬁﬁr}%l PBeld
p en.,r n in yS| s bu

HEPES pH“H%’S 3 (M’Smfl@ E‘%’Ir 8l apt oet hanol ( BVE),

5pg/ nL | eupepti n 5pg/ nL pepstatin A 1 gg/ n1_ aprotinin, and 0.1mM

PMSF) and snai) frozen for storage at - 80C. Cells were t hawed on i ce,
brought t[B0BE] m_ t Selhcubuse awbmﬁrnbnay@p@pmm%rw aells waue eultubagd in\Grace’s

por tor medr R S BmRs i (R byl 80> R Ry SR ek it w0 B
fl'ﬁl | owleﬁ gaw}aﬁlyhngﬂnaﬁ?lﬁﬁdpl&ﬁdfﬂﬂﬂo%ﬂgﬁm% 10( Vlraﬁﬁ@ec&o@wﬁﬂp%rﬁﬂnﬁ% ﬂ;ﬁ%@ﬁéﬁy
Cbr ot 5 b Sl o S At s b s
| eupept i nw Eh&r0é EﬂdﬁﬁaFﬁ &eifFedon 2n@ Y §ﬂed4¥?f @Tui ﬁb& Pﬁ p ii

10 gM GDOP eleSI ng ° sma b asg On ngeralll zer y ; S ]g%/is)g@t k(lzr%oﬂgh

a 26 gaug@fﬁ@é@lr@usmrlahébﬁhlﬁﬁfe@ mMJrHiPeEsS p&ﬁéplfror a¢ln311anMgﬂflz,

I\12, an tab r

hurran Alqﬂé;[ ?dﬁ—l% %& ceaﬁlﬁls or ’R@Q/%E g.‘;%ng m$ PSBS a){ln‘r?&é(qp”rgzrﬁ%lagré’thgél
descri bednd RakeN @MSF)ahd sn;bja $@Fen ioe%ﬂagk Badiooti grnéhwBiciehivwed ofS&2¥fught
Radi ol i gand_bi_ndi ng to recaonbi nant human Al et receE)t ors in Sf9 cel F

menbr anedo WA g pafat B?lﬁ’@l i lypis Guider; adrburi by Nagrviatipe (694 psi for 20 minutes). A

ig g In i ; }\/2 Lﬁ-\gg' &(B%Sﬂthﬁ;glﬁhéh #hs RrfortdP)refbvd i hRELPLALBI0RE xHoREPN! ST,

minutes), followed by a high-speed centrifugation (17,000 x g for 30 minutes). The pellet
from the final centrifugation was homogenized in buffer containing 20 mM HEPES pH 8,
100mM NaCl, 1% glycerol, 2 ug/mL leupeptin, 2 png/mt. pepstatin A, 2 pg/mL Aprotinin, 0.1
mM PMSF, and 10 pM GDP using a small glass homogenizer followed by passage through a
26 gauge needle. Membranes were aliquoted, snap frozen in liquid N, and stored at -80°C.
Membranes from cells stably expressing the human A; AR (CHO K1 cells) or A3 AR (HEK
293 cells) were prepared as described (Robeva ez al., 1996).

[00149] Radioligand Binding Assays. Radioligand binding to recombinant human
Aja receptors in Sf9 cell membranes was performed using either the radiolabeled
agonist,'I-APE (Luthin ez af., 1995) or the radiolabeled antagonist, '*[-ZM241385
("P1-ZM). To detect the high affinity, GTPyS-sensitive state of A; and As; AR, we used the
agonist, '”’I-ABA (Linden et al., 1985;Linden et al., 1993). Binding experiments were
performed in triplicate with 5 ug (Aza) or 25 ug (A and As) membrane protein in a total
volume of 0.1mL HE buffer (20 mM HEPES and I mM EDTA) withl U/mL adenosine
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m To detect the high affinity, GIPyS-sensitive state of Al and A3
AR, we us t ist, 1251-ABA (Linden et at, 1985; d’[ﬂ?%

1993). ﬁﬁ?ﬁg@’e"%@@. rrent s were performed in tr| plicat (I;-,IJ W t 0@;0187%3
(A2A) or 25 jig (Al and A3) nenbrane protein in a total volune of
O.ImL HE buffer (20mM HEPES and | mvi EDTA) withl U nit adenosine
WO 2009/ 082720PCT1US2008/ 087875 deam nase and 5 nmM MyC12 with or

w thout 50 1.0/1 GIP7S. Menbranes were incubated with radioligands at
roomtenperature for three hours (for agonists) or two hours (for

ant agoni slesinase dvkl|5l migavigCMstithi o evithenies 09V ByS Gl dmfraret esergihatbesdand

assays were termnated by rapid filt ion a cell. harveste
B andel Wi Bt FerooR Rt RN g (D6 GEGPcis) S BHROEVERT 30
seconds Véﬂnia'@oﬂu i6 ohifliphf W tiEEreSn™H el wel PEF/C ﬁlter}a@atéﬁ“ﬁn%%?s were gAnnmated

Nonspeci fic "bi nding was neasured in the presence of 50 |
Conpet i t ibyramil fidtratign a8 9&9& hmwéer;ﬁﬁraﬁdﬁln@@tha&bd@sw)ﬁel@wdédiym1m ulat

o) U et AR e ) AR P 4 P B8k

seri al lemdmg)\K}asilﬁedam%&i@ﬂﬂwae@élﬁ:faQfS@{lMNE@AOCoxﬁ §tRidh bhwdrgcmaﬁ_)bwre
conmpounds. The |C val ues for con‘get ng conpound binding,to a sin Ie
4

site wer @cHermiaiey desched Godevaar 519\%}%1 ?'éé’MonI ABE, &A1

d £
1582y oot oy TR R R Bl B BRI o By bRUES MR cach
of an Unlsa@@Idddtl@dnmmnd tFam @rh@pscafmoemthyalmpdmb@eqmpmMStBhe[K,srpluas:br
R di ol abe| % Nuc| 001511 Li nd
" pat of e bt Pubind o Soadii v BE B MR I bt SR

Radu ol i gdudralibtigankd apd mphtﬁgecmfmmdlﬁepldtmgastdasa@«ﬂempmvmslﬁenmﬂér@nsszm

Hear t 56; Lj J, lor HE, R AS,
Tucker ALGIEPER o bidénd (188RLCdRIathe BEoctortipSrat Ekw Prbbey
Mol ecul arcdalfethdBrogilc EdnedntRidH RIGRECBIDIOHa &fRa%ho‘iﬁl%@Bmﬁ%g%}?g_ S UMt e!

Receptor Wth Wdespread Tissue Distribution. A d Phannacol
524- 532. Nucl Res 8:163-172.

[00151] Linden J, Patel A and Sadek S (1985) ['*I]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 IS

and Reppert SM (1993) Molecular Cloning and Functional Expression of a Sheep Aa
Adenosine Receptor With Widespread Tissue Distribution. Aol Pharmacol 44: 524-532.
[00153] Luthin DR, Olsson RA, Thompson RD, Sawmiller DR and Linden J (1995)
Characterization of Two Affinity States of Adenosine A4 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 Aza-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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[ 00153] Luthin DR, O sson RA, Thonmpson RD, Sawnm ||l er DR and Linden J

(1995) Cn i.zabion of Two Affinity States of Adenagi
Recept orsawgzh@)gdsﬁéév Radi ol i gand, 2-[2-(4-Am no- 3- P obefdsrsas

[ 1251 | I odophenyl ) Et hyl am no] Adenosi ne. Mol Pharmacol 47: 307-313.

[ 00154] Robeva AS, Wodard R, Luthin DR Taylor HE and Linden J (1996)
Doubl e Taggi ng Reconbi nant Al- and A2A- Adenosi ne Receptors Wth
Hexahi sti dine and the FLAG Epitope. Devel opnment of an Efficient
Generic Protein Purification Procedure. Biochern Phartnacol 51:

545- 555. [0§¥35p009/ G3RARRIT¢USRE 08¢tH8ds8 N5hinjid LahdnChd chemihmries cans a

Met hods: Lum nol. enhanced .chem J.up nescence, a sure of neutr.ophi
oxi et vaTHRUE O BOEOTRT GAENaarE B et ape PR e o Seiot R &
mobi | i zatrhébiliAtioh BEthE kRRlle@n BRI/ M OYERLARRE OXhERGR is chiigted fritunitsble
emtted from unstabl e hi gh-energy oxygen species such as hypochl orous
aci d and ghenessy Wgwe@shwhﬁ%éyp@y lgvops ged apd Hegletaxpeen generated by

[ 00156] Pukj;fdiet.dgmsneut rophils (2 X 106/ nml) suspended in Hanks

bal anced salt solution containing 0.1% human serum al bum n (HA),
adenosi nd0¢dhi nas Buiified mmanaeutrordiils (7 Xrh06/m0Dsuspgnded imgHanks bilanced salt

37C) in haf@r, 15 mn with or. w.thout .rhThFE(10
ol Towi ngorHBh B RBE 058 i et bt ORI Py Ut g
wel |'s (V%bﬁ;f}aml(bmnd\/lpw_emrindmbhtbd)(ﬁmﬁimebvgtft *Ibﬁ]s e CilﬁlliﬁﬁlWi&ll (ﬁl(\’?.ﬂleﬁtl Cost ar
#3670; 2 0 I on) .contain 5 n um no In
concent rémkafg%ﬂﬁ%ﬂﬁ]?wlrgmwbﬁﬁ%wbgd@%@Ysﬁéﬂ%‘r‘g})w&erf frpns “eaé‘br’ﬁeélﬁ
concent r ginesvalle diekARRBMO6 WlEisBhAduBuMatath CARA1BE7(R 2 dlls Q&K@io@nd

then fMLP (50 | in HA; final concentration 1M was added to all
wel |'s. [consimmeall Bhard lugind d8rd sercepisaiond PeMirivith @r withputaadgnesingy

1420 Ml tb,388knal agonist concentrations 0.01-1000nM). The plate was incubated 5 min (37C) and
then fMLP (50 l 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-y! amino]ethyl)phenol) was a gift from Simon Poucher,
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Counter in the chem | um nescence node using the Wall ac Workstation
sof twar e. t resented as peak chem | um nescence of
activity |ﬁ%t%eﬁ(fg%sgnce of an adenosi ne agoni st. The E(%S”E\A%é&%;ma
determ ned using PRI SM software. All conpounds were tested with PMNs
fromthree separate donors. [00158]Effect of A24 Agonists on

Neut rophi| Oxidative Activity: f-net-|eu-phe (fM.P), |umnol,

super oxi de di snut ase, cytochrone C, fibrinogen, adenosi ne deam nase,
and trypan bl ue were obtained from Signa Chemical. Ficoll-hypaque was
pur chas echnem*ﬁHa@Mc(e@ﬁn‘am @hesth},, UK BtoCla pelitivals ( SeiMeaitd 10 @M SaDitI8Of evere
NM and Ac Ez%@ées and Scientific (Westerbury, NY). Endotoxin
(1i popol y‘E c,aﬂ Foﬁe ch oil 1(235) was from Li st Biologicals

( Canpbel I1po138) . Hamﬁﬁndaaﬁanﬁqmlﬁﬁhparaﬁbm PM&H@&%\}@H@(@B% héﬂ#ﬁoﬂﬁﬂsl\%)d

anebocyt e Iysate assay kit were from BioWttaker | cersville

Human serifRvaYBRifPH frq’mAaluthSwanﬁm@g <Bplstedy ipélai nquiioRhidrand < 3Q) .
Reconbi

Pﬁ; ‘r-" nalcgff@ h%hﬁ@ﬂaxﬁﬁ{tﬂgﬁhf %ﬁ{egédy% 1&%3%] X4 w@?éo ﬂﬁ’e‘& £l nB¥ndPnERRREA (10
(4- (247- dWmipveroiblbed 19 ong stspXiagli- hyraged &wp@a@aregrpd_edsrea}% Feraaitaetal. yIl
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CLAIMS: | .A conmpound of formula Il or a stereoisonmer or
pharmaceutically acceptable salt thereof: NR R2 1l wherein: R and
R2 i ndependently are selected fromH and C1.3 alkyl; Z is selected
from cycl opropyl, cyclobutyl, cyclopentyl, tetrahydrofuranyl,
azetidin-2- onyl, pyrrolidinyl, and pyrrolidin-2-onyl; Zis
substituted with 0-2 Z2;

CLAIMS:
I A compound of formula II or a stereoisomer or pharmaceutically acceptable
salt thereof:
NRIRI
N B 0
Q']fLN Mz
Nl ”’J\/O’ ’
& 0
H OH
1
wherein:

R' and R? independently are selected from H and Cy.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%
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Z2 is independently selected fromF, Cmalkyl, CF3, OCF3, (CH2)B0123,
(CH2) 3NR3R3, 02, (CH2)8CN, (CH2) aCO212.3, and (CH2),,CON12.3123;

R3i s i ndependently selected fromH and Cl1.6 alkyl; R4 is selected
from CH2ZOR and C(0)NRR, each R independently is selected fromH, Cl4
al kyl, cyclobutyl, and (CH2).cyclopropyl; and a is selected fromO,
I, and 2. 2. A conpound according to claiml , wherein: RI and R2 are
H Zis substituted with 0-1 Z2;

Z? is independently selected from F, C).4 alkyl, CF3, OCF3, (CH,).OR?, (CH,;).NR°R?, 0,
(CH2)4CN, (CHz) CO,R?, and (CH,),CONR? R,

R%is independently selected from H and Cy_¢alkyl;
R? is selected from CH,OR and C(O)NRR;

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

ais selected from 0, 1, and 2.

2, A compound according to claim 1 , wherein:

R'and R*are H;

Z is substituted with 0-1 Z%

Z%is independently selected from F, C\.; alkyl, CF3, OCF3, and ORY;

R}is independently selected from H and C, alkyl;

R*is C(O)NRR; and,

each R independently is selected from H, Cy4alkyl, cyclopropyl, cyclobutyl, and

-CHy-cyclopropyl.
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Z2 is independently selected fromF, Cl.2 alkyl, CF3, OCF3, and ON
R3 is independently selected fromH and Cl1.2 alkyl; R4 is C(0)NRR
and, each R independently is selected from1-1, Cl.4 alkyl,
cycl opropyl, cyclobutyl, and -CH2-cyclopropyl. 3.A conpound or a
stereoi somer or pharmaceutically acceptable salt thereof according to
claim1 , wherein the conpound is selected from 4.A conpound or a
stereoi somer or pharmaceutically acceptable salt thereof according to
claiml1 , wherein the conmpound is: NH2

3. A compound or a stereoisomer or pharmaceutically acceptable sait thereof

according to claim 1, wherein the compound is selected from:

N N 3]
4 A
D g <N le,\/Oq 0’\7
N 0
H OH NH;
¢ A
<N le OIG
SCH R
DA § lN"\,O" °
N )
H OH
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00CI

N, 0 XTN 0" 77 N S. A conpound or a stereoisoner or

pharmaceutically acceptable salt thereof according to claiml ,
wherein the conpound is: 6.A conpound or a stereoisonmer or
pharmaceutically acceptable salt thereof according to claim1l ,
wherein the conpound is: 7. A conpound or a stereoi soner or
pharmaceutically acceptable salt thereof according to claim1l ,
wherein the conpound is: 8. A conpound or a stereoi soner or
pharmaceutically acceptable salt thereof according to claim1l ,
wherein the donpou né cpmpound or a stereoisomer or pharmaceutically acceptable salt thereof

according to claim 1, wherein the compound is:

L o
N L (’:I:i\/@%/v

H OH

5. A compound or a stereoisomer or pharmaceutically acceptable salt thereof

according ta claim 1, wherein the compound is:

NH,
N L o
N
. «Nf,\/@ko
N
H
H OH

6. A compound or a stereoisomer or pharmaceutically acceptable salt thereof

according to claim 1, wherein the compound is:

NH,
I3, N
0] - N O
REaSS

H OH

a

H
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9. A conpound or a stereoi somer or pharmaceutically acceptable salt

t hereof according to claim1l , wherein the conpound is: 10. A

phar maceuti cal conposition conprising a conpound or a stereoisoner or
pharmaceutically acceptable salt thereof according to claiml , and a
pharmaceutically acceptable carrier. 11. A pharnmaceuti cal
conposition conprising a conpound or a stereoi sonmer or

phar maceutical ly acceptable salt thereof according to claim2 , and a
pharmaceutical |y acceptable carrier. 12. A pharmaceutica

conposi tion Gorrprl S ARGmPouGO BNEHisOiherdr SHalab RSN T BdceMble salt thereof

phar maceutic I sal t hereqf, according to claim3 , and a
phar maceut i cg °¥d"3'§c%§l§{“ E ‘gheéeé? P &mPOURlSs: A phar meceut i cal

conposi tion conprising a conpound or a stereoi sonmer or
pharmaceutically acceptable salt thergmf according to claim4 , and a
pharmaceutical Iy acceptable carrief~ld. A pharfgaceutical

conposition conprising a conppunderla,stere ’f§7 .
ng tovclaim5 , and a

pharmaceutically accept |t tiler¥o

pharmaceutical |y accept IeNc rrogf. 15. phar maceuti ca

conposition conprising a conp r a stereoi soner or

phar maceutical ly acceptabl e sa Her eof according to claim6 , and a
pharmaceutically acceptable carrier. 16. A pharmaceuti cal

conposition conprising a conpound or a stereoi sonmer or
pharmaceutically acceptabl e salt t her eof according toclaim7 , and a
pharnaceutic 1y acgept tabl ler maceut i cal

conposi ti on onpr|5|n %m% Hﬁ“8?ﬁ3f@?@?@§ HrisgeeRyzole salt thereof

phar maceut i cabdosﬂlred@épmabl*&hm&etdmmﬂﬁs. according to claim8 , and a
pharmaceutically acceptable carrier.

D\J\E_;f

9. A compound or a stereoisomer or pharmaceutically acceptable salt thereof

JLO,O

according to claim 1, wherein the compound is:

D~ %_?IL‘\,OJL e
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18. A pharnmaceutical conposition conprising a conpound or a _
stereoi somer or pharmaceutically acceptable salt thereof according to
claim9 , and a pharnmaceutically acceptable carrier.

10. A pharmaceutical composition comprising a compound or a stereoisomer or
pharmacentically acceptable salt thereof according to claim 1, and a pharmaceutically

acceptable carrier.

I1. A pharmaceutical composition comprising a compound or a stereoisomer or
pharmaceutically acceptable salt thereof according to ¢claim 2 , and a pharmaceutically

acceptable carrier.

12. A pharmaceutical composition comprising a compound or a sterecisomer or
pharmaceutically acceptable salt thereof according to claim 3, and a pharmaceutically

acceptable carrier.

13. A pharmaceutical composition comprising a compound or a stereoisomer or
phamnaceutically acceptable salt thereof according to claim 4 , and a pharmaceutically

acceptable carrier.

14, A pharmaceutical composition comprising a compound or a sterecisomer or
pharmaceutically acceptable salt thereof according to claim 5 , and a pharmaceutically

acceptable carrier.

15. A pharmaceutical composition comprising a compound or a stereoisomer or
pharmaceutically acceptabie salt thereof according to claim 6 , and a pharmaceutically

acceptable carrier.
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16. A pharmaceutical composition comprising a compound or a stereoisomer or
pharmaceutically acceptable salt thereof according to claim 7 ,and a pharmaceutically

acceptable carrier.

17. A pharmaceutical composition comprising a compound or a sterecisomer or
pharmacentically acceptable salt thereof according to claim 8, and a pharmaceutically

acceptable carrier.

18. A pharmaceutical composition comprising a compound or a stereoisomer or
pharmaceutically acceptable salt thereof according to claim 9, and a pharmaceutically

acceptable carrier.
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