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selectively bind to ade ine A2., receptor, there treating a 5 QLﬁg@%%ﬂ5
associated with A2,, ad sine receptor in a subje by adm nistering to -

t he subj agd oxvesher apeutically effective anmbunt of such c8fPpASAUE28The

di sease to be treated are associated!’™ith, for exanple, a central nervous
system di sorder, a cardiovascul ar disorder, a renal disorder, an

i nfl anmat ary_10 di serder X : an
al l ergic {i*88Pder ¢r a resgrratory di sqrder. This invdntion aldo featufes a
conmpound having the structeite, -2 15 NR3 R6 N R5~ N 20 R3 N H (V1)
wherein NRIR2 is a|substitutdd or unsugstituted 4-8 mgnbered 5 ring;
wherein.RB is a sulpstit unsubstijtuted fjour to dix nenbgred ring; 30
wherein’RE is H alkyl, stituted alHyl, aryl, aryldlkyl, anino,
substituted aryl, ere | sug§tituted alkyl is - |[C (R7) (JrR8)XR9,
wherein Xjis 0, S, |or NR1O, erejN R7 fand R8 fare eagh indeperidently H or
al kyl, wherein RO and Rio a 176 |- | JUN indepgndently glkyl or
cycl oal kyl, or R9, |R10 _and Lpe ni 'l together form a substiftuted of
unsubstitpted ring|of en“4 x
1321 oo
10
NH
15 N ' \
NN
Nl /
20 {1501 *
H,T (o]
25
N
\ [
~, N
1502 o *
30 . nw—/_"—__‘{n-—c'\
\ N
35 : "
o




and 7 menbers. 5 wherei is H alkyl, substitutegmal kyl, or cyclodikyins
with the proviso that N is not 3-acetam do pip di no, 3- hydrox

pyrrol i dwwme2/@&7met hyl oxy carbonyl met hyl pyrrolidino, 3- PCT/USOTHS280

am nocar bonyl net hyl , or pyrrolidino; i zih the proviso that 10 NRIR2 is

3- hydroxynmet hyl piperadino only when R3 is 4-pyridyl. This invention also
features a nmethod for_inhibiting the —activity—pf—oar—~A2a—a

& eRostre—recept or

in a cell,'vgpeh cenpal s&s contacting said cel| with tihe above-frenti oneg
15 conpoungs. This tnve n-al so provides a coppound hlavi ng the|structufe:
NR2 Re 20 NR5 6|N 25 (VI) erein NRIR2 is substityted or
unsubstitujed 4-8 nbered |n 30 whefrein R3|is a supstitutedjor

unsubsti suted four Si X | 2005 | menber ed ring;
10 | 1504 '\O
\NN

15 d | \
N

20

30



wherein R5 is H alkyl, substituted alkyl, aryl, arylalkyl, am Mof Y o
substituted aryl, wherein said 5 substituted al kyl is-C (R?) (R8) Xé@ <0p§
VAwein X is 0, S, or NR-10, wherein R7 and R8 are each independently H or

al kyl, wherein RO and R o are each independently al kyl or cycloal kyl, or
R9, R10 and the nitrogen together forma substituted or unsubstituted ring
of between 4 and 7 10 nenbers. wherein R6 is H, al kyl, substituted al kyl,
or cycl oaldﬁ\ges wirtsh 2bherpl avé oo t datip NR IR sipe ci@t c3tacehanhgdoretbptor

pi peridino, 3-hydroxy pyrrolidino, 3-nethyloxy carbonyl nethyl pyrrolidino,
3- am nocarBHRA FﬁbPﬁy%heanV%9F+%P|d|no with the proviso that NRIR2 is 3-
hydr oxv ety %gﬁ%%h@'n9n9@h¥1$H9n158 b$s4- Pysselyl . oR0 ddmpieneTbagiimnt of

t he conpound, is a substituted or unsubstituted four to six nenbered

ring, pherfleqiimvedlve binchitoplelemosinranzs tTRESRAE, iTHRSR &reyfidfolde,
1,2, & tr'c?lzscéla%’e @gs'o@lra%edz Wik H) 'Z%E)Q’ré@é}ﬂfs:l.n% (J:Ie"cgep@é&‘ q914eaoy§lﬁ;:l'e'&’ by

pyrlnldlne pyridazine, isothiazolé, 1soxazole, oxazole, 25 tetrazole,
napht hal eregmitrdtsitairiing mgphhhyﬁuﬁl¢ﬁ¢ &xﬂhﬁﬂﬁﬂ&ﬂtlca@éMz@ﬁﬁ?@bh@ﬁeamqqﬂﬂﬂ e,
2.3 O hyOI g IRl chiL Azl Y |1 BPNAPPKLAZ0LE L od ez adt O
benzoxazole %ur|4ecoﬁ ronone, quinoline, tetrahydroquino |ne

i soqui nol iwigh, bémxlnedampﬂe, gai naeolrale, q@pwo@s[Zsssbbmyr@z$¢mq®¢W|dm
(3,4 30 bl Zi ne, r|d clpyrlda2|n r|d 3, 4- bI i

1H pyr azol ]éﬁ 8#@6 ?ﬁ%ﬂl(ﬂ n&s" 3? P&qu|ndion P fdfatory
1(2th - i SOQﬂléUﬂdB%Q ,4gi§ﬂﬁbﬁﬂié&1hﬁel bengniddgzoha, eye disorder, an

allergic disorder or a respiratory disorder.

This invention alsoc features a compound having the structure:

15
20
(VI)
wherein NR;R; is a substituted or unsuostituted 4-8 membered
25 ring;
wherein Rz is a substituted or unsubstituted four to six
membered ring;
30 wherein Rs is H, alkyl, substituted alkyl, aryl, arylalkyl,
amino, substituted aryl, wherein said substituted alkyl is - C
(R7) (Rg)XRg, wherein X is O, S, or NR;y, wherein R; and Rg are

each independently H or alkyl, wherein Ry and Rjyp are each

176



178 - 1 JUN 2005 qui noxaline, quinoline-N-oxide, isoquinoline-Noxide,

qui noxal i ne- N-oxi de, qui nazol i ne-N-oxi de, benzoxazine, phthal azi-ng, Jii} 2005
cinnoline, or having a structure: 5 R-y 10 wherein Y is carbon or e
nitrogen; wherein R3' is H, substituted or unsubstituted al kyl,
substituted or unsubstituted aryl, hal ogen, nethoxy, nethyl am no, nethyl
thio; 15 In another enbodi nent of the conpound, the conpound has the
struct ur e:; nREpRAdeRB1IN BexRe oR3 dYcidaMhelei BrMRbs Ri0fand; thkemreitrdg&nand
Ra are each independently be H -OH -CH20H, -CH2CH20H, -C(=Q NH2, a

het er oat orhog§therciogmop ﬁRPSRﬁPQE?&;Oﬁh‘é?%‘il?lsﬁitiuﬁesdzarrmq Os%%tivﬁeﬁtneé
aryl, or Jhetergampkrswherein R111 is alkyl, or XR11", wherein X is 0, or
30 N and R11" is substituted alkyl or aryl. In another enbodi ment of the
conpound, RIR2ZN is (D)-2- am nocarbonyl pyrrolidino, (D)-2-hydroxymnethyl

pyrr§”i(“rwﬁere%%9R% isjﬁ%¢§¥¥g¥§ substituted alkyl, or cycloalkyl ;

with the proviso that NR;R, is not 3-acetamido piperidino, 3-
hydroxy pyrrolidino, 3-methyloxy carbonylmethyl pyrrolidino, 3-
aminocarbonylmethyl, or pyrrolidino; wizih the provisc that

10 NR;R, is 3-hydroxymethyl piperadino only when R; is 4-pyridyl.

This invention also features a method for inhibiting the
activity of an B, adenosine receptor in a cell, which
comprises contacting said cell with the above-mentioned

15 compounds.

This invention-also provides a compound having the structure:

20
s :
25
(VI)
wherein NR;R, 1is a substituted or unsubstituted 4-8
membered ring;
30

wherein R; is a substituted or unsubstituted four to six

177



(D) - 2- hydr oxynet hyl -trans-4- hydroxy pyrrolidino, piperazino, or

3- hydr oxynet hyl piperadi no. I n another enbodi nent of the conpound, Eﬂf
conpound has the 5 structure: RRM--RA ( NR6 10 NI R5 Y R3 NJ4H 2005
wherein mis 0, 1, 2, or 3; wherein Yis 0, S, or NR wherein R 15 is RA
or Ra; wherein RA and R,, are each independently be H, -

OH, - CH2OH, - CH2CH2OH, - C(=O) NH2, a heteroatom or -C(=O NR11R11l ; wherein
R11 is aryl, suwRsiddrded-iaig; ., or heteroaryl; wherein R11' is alkyl, or
XR11", wherein X is 0, or and R11" is substituted alkyl or aryl. 20 In
anot her enbodi nent of the conpound, the conpound has the structure: NH2

250 NIN wherein Rs 1s H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said

5 substituted alkyl is-C (R;) (Rg) XRy, wewrein X is O, S, or
NR,,, wherein R, and R; are each independently H or alkyl,

wherein Ry and R,, are each independently alkyl or

cycloalkyl, or Ry, R;, and the nitrogen together form a

substituted or unsubstituted ring of between 4 and 7

10 members.
wherein Rs is H, alkyl, substituted alkyl, or cycloalkyl

with the proviso that NRiR; is not 3-acetamido
15 piperidino, 3-hydroxy pyrrolidino, 3-methyloxy
carbonylmethyl pyrrolidino, 3-aminocarbonylmethyl, or
pyrrolidino; with the proviso that NR;R; is 3-
hydroxvmethyl piperidino only when R; is 4-pyridyl.

20 In one embodiment of the compound, R; 1s a substituted or
unsubstituted four to six membered ring, phenyl, pyrrole,
thiophene, furan, thiazole, imidazole, pyrazole, 1,2,4-
triazole, pyridine, 2 (1H)-pyridone, 4 (1H)-pyridonepyrazine,
pyrimidine, pyridazine, isothiazole, isoxazole, oxazole,

25 tetrazole, naphthalene, tetralin, naphthyridine, benzofuran,
benzothiophene, indole, 2,3-dihydroindole, 1H-indoleindoline,
benzopyrazole, 1,3-benzodioxole, benzoxazole, purinecoumarin,
chromone, quinoline, tetrahydrogquinoline, isoquinoline,

benzimidazole, quinazoline, pyridol[2,3-blpyrazine, ywido [3,4-

30 blpyrazine, pyridol[3,2-clpyridazine, pyrido[3,4-blpyridine,
1H-pyrazole[3,4-d] pyrimidine, pteridine, 2 (1H) -quinolone,
1(2H) -isoquinoclone, 1,4-benzisoxazine, benzothiazole,

178



30 (Conpound 1600) 180 Ali WO 02/0-.57267 PCT/USQO /45280 181 In another
enbodi nent of the conpound, the conpound has the structure: /OH 10 N N H
N (Conpound 1601) 15 In another enbodi ment of the conpound, the,,_cpr’rgpun,(a r
has the structure: 20 NH 0 25 NN H NO 30 (Conpound 1602) 0 - ' 1M4N Gogd
2 0 WD 02/057267 PCT/ US01/ 45280 182
quinoxaline, quinoline-N-oxide, isoquinoline-N-oxide,
gquinoxaline-N-oxide, quinazoline-N-oxide, benzoxazine,

phthalazine, cinnoline, or having a structure:

K

10 wherein Y is carbon or nitrogen;

wherein Rj3’ is H, substituted or unsubstituted alkyl,
substituted or unsubstituted aryl, halogen, methoxy, methyl

amino, methyl thio;

15
In another embodiment of the compound, the compound has the
structure:

20

(-_
Ra

25
wherein m is 1 or 2; wherein R, and Ra are each independently
be H, =-0OH, =-CH,OH, -CH,CH,OH, =-C(=0)NH;, a heterocatom, or - C
(=0) NR, Ry;;Rj1’; wherein R;; 1is aryl, substituted aryl, or
heteroaryl; wherein R;;' is alkyl, or XRi;;”, wherein X is O, or

30 N and Ri1" 1is substituted alkyl or aryl.

In another embodiment of the compound, R;RoN  is (D)=-2-

aminocarbonyl pyrrolidino, (D) -2~-hydroxymethyl pyrrolidino,
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I n anot her enbodi nent of the conpound, the compound has the structure: 5

OH 10 NNH 15 (Conmpound 1603) 20 In another enbodi nent of the conpound,
the compound has the structure: H N 25 N NN NH 30 1 N' (Conpalifg 2005
1604) 0 - 1 JUN WD 02/057267 PCT/t!SQO/4*-)280 183 In another enbodiment
of the compound, the conpound has the structure: HO 5 OH

(D) -2-hydroxymethyl-trans-4-hydroxy pyrrolidino, piperazino, or
3-hydroxymethyl piperadino.

In another embodiment of the compound, the compound has the

5 structure:

10

wherein m is 0,1,2, or 3; wherein ¥ is 0O, S, or NR, wherein R
15 is Ry or R,;; wherein Ry and R, are each independently be H,-
OH, -CH,0H, -CH,CH,0H, -C(=0)NH,, a hetercatom, or -C(=0)NRiiRi1';
wherein Ri; 1s aryl, substituted aryl, or heteroaryl; wherein
Ri;'is alkyl, or XR;;", wherein X is O, or N and Ry;;" is

substituted alkyl or aryl.

20
In another embodiment of the compound, the compound has the
structure:
25
[ ]
30

{(Compound 1600)
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NN 10 N NH N 15 ( ound 1605) In another enjadi ment of the qpnpegﬂphm
t he compound has the ucture: 20 OH 25 N N N CH3 CH3 H43C -0 YO cuih

, NO ( Corpgunds2606) 0 - | JUN 20,05 WO 02/ 057267 PCTI LI SBEFASHYE3280 184 | n

anot her enbodi nent of the conpound, 8he conmpound has :he structure: OH N
N 10

In another embodiment of the compound, the compecund has the

structure:

10 NN N

(Compound 1601)

15
In another embodiment of the compound, the compound has the
structure:
20
' NH,
oy
"
0o
25 N/l\
\\\N :
Nol _F
30

(Compound 1602)



oo

(Conpound 1607) In yet ggother embodi nent of the cgapound, the conpouhdihgilh
the structure: 15 ON @N 20N NH N251In af her enbodi ment of the

conpoundwg $semipound has the structure: OH N 30 N N RCHUSHN/HRR80Th| s
i nvention further provides a conpounts2having the structure M H3C 5 HN
CH3 NH NN

In another embodiment of the compound, the compound has the

structure:

5
OH
“”Wu///
N
/
S N
N H
15
(Compound 1603)
20 In another embodiment of the compound, the compound has the
structure:
H
{ N
25
N
N/ l \
. N Y, N
30 '
N /

{Compound 1604)



10 RS NNH N: 15 M erein RS is H or nethyl n one enbodi ment Jofy
the conmpound V, the co nd has the 20 structure:

N 2
N CH3 NW@BQ/sSCi7 (Conpound 1608) 185 JUNI WD 02/ 057261’C|3(F:L|‘?‘Uéb’]5?)’45280

186 I n another enbodinent of the cof¥pound V, the conpound has the
structure: H3 C-l 0 HN CH3

In another embodiment of the compound, the compound has the

structure:

> OH
“:ll[//l/
N
NF \
10 | l
| o
N ///
15
(Compound 16035)
In another embodiment of the compound, the compound has the
structure:
20 |
OH
iy
N
25 N/
I
\\\N N NH CH,
H,C o
o}
30

(Compound 1606)

[
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NHN 101 H NNH N This. invention al so prowl!ps a nmethod for 1 JUN 2005
treating a disease 15 soci ated with A2a adenosi receptor in_a subject,”
conpri siwg o2asteni stering to the subject a therapeutical I'&W?‘B@t‘?’\‘/e anount
of compounds 1V, or V. In one enbodi¥ént of the nethod, the conpound treats
said 20 diseases by stinulating adenylate cyclase. In another enbodi nent
of the nmethod, the subject is a mammal. | n another enbodi nent of the
method, the mammal,d,S anbbiBRent 23¢! Bhaneihglhugrbodimentofbolhe ABENQGe
sai d A2a adenosine receptor is associated with Parkinson's di sease and

di seases associcateg®: with | oconotor activity, vasodilation, platelet

i nhibition, neutrophil superoxi de generation, cognitive disorder, or
senile 30 denentia. D seases associ at ed en0si ne Al, A2a, A2b and A3
receptors are disclosed in WD 99/ 06053 O 09822465, WD 09705138, WO
JU N_ WO 02/057267 PCT/ L' SO1/ 45280 187 681, WO 09733879, JP-09291089,
~FCTFU898/160_53 and U S. Patent No. 5,516,894, the entire content of
which are fully I

10
(Compound 1607)

In yet another embodiment of the compound, the compound has the

structure:-

15
W
[:i:] .... " on
N
=
N
20 | N
Yy
N /
{
25 In a further embodiment of the compound, the compound has the
structure:
[:A::r/’\\OH
N
30



incorporate herein by reference. 5 This invention also provides a

wat er - sol ubl e prodrug of conpounds IV, or V, wherein said water-sol uble
prodrug that is metabolized in vivo to produce an active drug mmwch, R
selectively inhibit A2a adenosine receptor. 10 In one enbodi nent OPUthMS
prodrug, said prodrug is netabolized in vivo by esterase catal yzed

hydrol ysis. This invention also provides a pharnmaceutical conposition
conpri si nght Bei pregt Lgn aftr thephamaedeesi eakbbypacoéphablmy e camuicgrure Thi s
invention(@iso provi des a nmethod for inhibiting the activity of an A2a
adenosi ne ‘re¢eptor in a cell, which conprises contacting said cell with
conpounds 1V, or V. 20 In di ment of the nethod, the conmpound is an
ant agoni st of said A2a adenosijne receptor. |In another enbodi ment of the
pharmaceutical conposition, said 25 pharnmaceutical conposition is an
ophéhalnic formulation. In anoth enbodi nent of the pharnmaceuti cal
conposition, said pharmaceutical [conposition igy, an periocular, retrobul bar
or intraocular injection fornulation. 30 |n apot her -emodi ment of the

phar maceuti cal conposition, said phi#tmaceut+egl co jon is a systemc
formul ati on. JUN WD 02/05, 7267 PCT/ S

NF
10
N
DS
N/
15 (V)
Wherein Rs is H, or methyl.
In one embodiment of the compound V, the compound has the
20 structure:

HsC 0

v
25 /

30

(Compound 1608)
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This invention also progades a nethod f o r treati a gastrointestiddal 2105
di sorder in an subject,\@onprising S TV, or V. ad®nistering to the an

ef f ect i vevcaomusmte7of compound L 5 I'n one enbodi ment of thepﬁﬁgﬁﬁﬂPngid

di sorder -Ls diarrhea. 7n another ef¥odi nent o4 t-- nethod, subject is a
human. | n another enbodi nent of the nethod, the conpound is an 10

ant agoni st of A2a adenosine receptors. This invention further provides a

method f o_r treating respiratory disorder in a subject, conprjsing .

i st er Fhg DGR FL G TRt U K GETTRA Aot Bt SR T, T2 v,
15 In one egbadioert: of the nethod, said disorder is asthma, chronic
obstructive pul nonary di se alJergic rhinitis, or an upper respiratory
di sorder. 20 I n another enbodignt of the nmethod, the subject is a hunman.

I n anot her enbodi nent of the t hod, said conpound is an antagonist of A2a
adengsi ne receptors. 25 This imuention also provides a nethod for treating
danaée to the eye of a subject i ch conprises admnistering to said

subj ect an effective amount of co
met hod, sai d danage conprises reti
anot her enbodi ment of the nethod, s

AN 205
10
\ \
| N
N /
This invention also provides a methoed for treating a disease
15 associated with A2z adenosine receptor in a subject, comprising
administering to the subject a therapeutically effectrive amount
of compounds IV, or V.
In one embodiment of the method, the compound treats said
20 diseases by stimulating adenylate cyclease.
In another embodiment of the method, the subject 1is a mammal. -
' In another embodiment of the method, the mammal is a2 human.
25
In another embodiment of the method, said A2z adenosine receptor
is associated with Parkinson’s disease and diseases associated
with locomotor activity, vasodilation, platelet inhibition,
neutrophil superoxide generation, cognitive disorder, or senile
30 dementia.

Diseases associated with adenosine Al, R2a, AZb and A3 receptors

are disclosed in WO 9%/06053 and WO-09822465, WO-09705138, WO-



WD 02/ 057267 PCTAI S01/ 4 0 189 In another enbodi‘nt of the nethqd,, sal
damage Is the of glauc , edemm, ischem a, hypoxi ;

enbodi mento ofwa7ke met hod, the subject is a human. 5 In abot/het€Modi nent
of the nethod, the conpound is an aht’agoni st of A2a adenosine receptors
This invention also provide a pharmaceutical conposition 10 conprising a.
therapeutically effective amount of conpounds IV, or V and a

phar maceut i cal | cce i erry_kB,0ne,enmbadi-nent, the. S
phar maceut _Oggéﬁ%@ npo‘géfq?%ﬁ?f@?'d JFhQr’%béﬁ?Féaltl';@‘f”fyeigg{llcvdekJarr%rﬁ(r]lt 5
ef fective barkbheatNo 155Parkj ©%on' shdi seasecarbrdieseases associ atred fw ity

| oconot or activity, vasodil ation, QI atel et inhibition, neutrophil

super oxi de *GEREPENATT "EIGH™ Ve "6 §6FPHEF,; or senile denentia. In another
enbodi ment of the pharmaceutical conposition, said 20 pharnaceutical
conposition is an ophthal mc formulatign. In another_ epbodi ment of the .
phar Raceut iT&&lS caMITEI BN, 2$&rd pﬁﬁéf*ﬁﬁﬁeufi CAT - Tonpost Tt on K¢ °f
periocul ar cgr@tdielid bar, @t vi;nthaeeuhasaiajestéonsdDumu apfotru@schac 1s
anot her enbodi nent of the pharnmaceutical conposi tign, said pqhalr naceut j cal
conposi t i omeite b Ishatbnic VESPNLP st TVHICA ATaAGCREF BRBBT ent Bf- The Ve -Y
phar maceut i;¢al; GQMROSI tideRcssakdre80ppbar maceuti cal conposition is a
surgical irrigating solution. This invention also provides a conbination
t herapy for :

10 In one embodiment of the prodrug, said prodrug is metabolized

in vivo by esterase catalyzed hydrolysis.

This inventicn also provides a pharmaceutical composition
comprising the prodrug and a pharmaceutically acceptable

15 carrier.

This invention also provides a method for inhibiting the
activity of an A2a adenosine receptor in a cell, which comprises

contacting said cell with compounds IV, or V.

20
In one embodiment of the method, the compound is an antagonist
of said A2a adenosine receptor.

E In another embodiment of the pharmaceuzical composition, said

25 pharmaceutical composition is an ophthalmic formulation.
In another embodiment of the pharmaceutical ccmposition, said
pharmaceutical composition 1s an periocular, retrobulbar or
intraocular injection formulation.

30

In another embodiment of the pharmaceutical composition, said

pharmaceutical composition is a systemic formulation.

id

or trauma. |Lo anotfet005



Par ki nson' s di sease co i sing conmpounds IV and V, ﬂd any of A-~1 I\ 2008
dopam ne enhancers. Thin& nvention further provide conbi nati onal therapy
for cangaygsaRg7i si ng conmpounds |V and V, and any of thepPcyotBsaized 5
agents. This invention further provi é&8s a conbi nati onal therapy for
gl aucoma, conprising conpounds IV or V, and a prostaglandin agonist, a
muscrinic agonist, or a 02 antagonist. 10 This invention also provides a
packaged pharmaceutical conposition for treating a di seaseassociated with
A2, adencBihrhe #BEBPESPNI nad SSUbjPEAVISESNprE st YR) BoEontarAER "Rol di ng
a theraPEﬁégg%wc;@E{@ﬁggve ameupteof coppoupds I'VipQ¥crand (Rnd:Sising
instructionhs for using said conpound for treating said disease in a
subj ect. Tadsiphsearion BP SO 9raoviedd egtAELhaTCBR - pe &paP TR _BEPOUN®T V¥, -
conprising the steps of 20 190 reacting CN R 6 0 H2N, NR5 and R3 )--- Cl
NC Re O to provide R3 ANR5 _ . _

5 In one embodiment of the method, said disorder is diarrhea.

Iin another embodiment of the method, the subject 1s a human.

In another embodiment of the method, the compound 1is an

10 antagonist of A2s adencsine receptors.

This invention further ©provides =a method for treating
respiratory disorder in a subject, comprising administering to

the subject an effective amount of compounds IV, cr V.

15
In one embodiment of the method, said disorder 1s asthma,
chronic obstructive pulmonary disease, allergic rhinitis, or an
upper respiratory disorder.
20 In another embodiment of the method, the subject is a human.
In another embodiment of the method, said compound 1s an
- antagonist of A2a adenosine receptors.
!
25 This invention also provides a method for treating damage to
the eye of a subject which comprises administering to said
subject an effective amount of compounds IV, or V.
In one embodiment of the method, said damage comprises retinai
30 or optic nerve head damage.

In another embodiment of the method, said damage is acute or

chronic.



HN wherein Pis are bl e protecting group., b)gmkreating the produdt/ofilh
step a) under cyclizati conditions to provide R6 RS NR3 Hc)

treati ngwch@/srsduct of step b) under suitable conditionsPGEUPHWHe O R6
N. R3)11"N R5 and d) treating the B8l orinated product of step c) with
NHR1IR2 to provide NRIRZ R6 NR5 N R3 N H 191 wherein NRIR2 is a

substituted or unsubstituted 4-8 nenbered ring; wherein R is a

substituted or unsubstituéeg four.tq six 5 mempered ring, wherein R5.is H

al kyl , sub5®itRRERSAIRYPOCRITIT CarViaMGhT o 4o, S STt dtted "ar iS5+ F
wherein sabfl gsubsbinbyt edeakkylstsemC{ R yh&8) XROr wherean X is 0, S, or 10
NR1O, wherein R7 and R8 are each independently H or alkyl,

In another embodiment of the method, the subject is a human.

5
In another embodiment of the method, the compound is an
antagonist of A2: adenosine receptors.
This invention also provide a pharmaceutical composition
10 comprising a therapeutically effective amount of compounds 1V,
or V and a pharmaceutically acceptable carrier.
In one embodiment of the pharmaceut.cal composition, said
therapeutically effective amount 1is effective <to <treat
15 Parkinson’s disease and diseases associated with locomotor
activity, vasodilation, platelet inhibition, neutrophil
superoxide generation, cognitive disorder, or senile dementia.
In another embodiment of the pharmaceutical composition, said
20 pharmaceutical ccmposition is an ophthalmic formulation.
In another embodiment of the pharmaceuzical composition, said
pharmaceutical composition is an periocular, retrobulbar or
intraocular injection formulation.
25
In another embodiment of the pharmaceutical composition, said
pharmaceutical composition is a systemic formulation.
In another embodiment of the pharmaceutical composition, said
30 pharmaceutical composition is a surgical irrigating solution.

This inventien also provides a combination therapy for

Parkinson’s disease comprising compounds IV and V, and any of



wherein RO and R ,) are each independently alkyl or cycloal kyl, or R9,

RI.() and the nitrogen together forma substituted or unsubstibuqegﬁﬁiaﬁg
of between 4 and 7 nenbers. 15 wherein R6 is H, alkyl, substituted al'kyf;
or cycloalkyj wth the proviso that NRIR2 is not 3-acetam do piperidino,
3- hydroxy pyrrolidino, 3-nethyloxy carbonyl nethyl 20 pyrrolidino,

3-am nocar bonyl net hyl, or pyrrolidino;, with the proviso that NRLR2 is

3- hydr oxy nefeh\dopeinfigleadirmmmrdns . when R3 is 4-pyridyl. This invention
further provides a nethod of preparing conpound 25 V, conprising the steps
of 192 a) reacting CNRe 0 H2ZW N R5 and R3 xW--CI | NC Re to provide

R3 RS H Nusher fhfelt i 6naraetReablgrgridedCtd ngogbetpt ibhalr eakiragyt Ifor
product of step a) under, cyclization conditions to provide HH Re Re R5
R3 N cancer comprising compounds IV and V, and any of the cytotoxic

5 agents.

This invention further provides a combinational therapy for
glaucoma, comprising compounds IV or V, and a prostaglandin
agonist, a muscrinic agonist, or a P2 antagonist.
10
This invention also provides a packaged pharmaceutical
composition for treating a diseaseassociated with A;, adenosine
receptor in a subject, comprising: (a) a container holding a
therapeutically effective amount of compounds IV, o¥; and (b)
15 instructions for using said compound for treating said disease

in a subject.
This invention also provide a method of preparing compound IV,

comprising the steps of
20

190



Cc) treating the product, of step b) under suitable conditions to provide
Re Rand N R3 NHd) treating the chlorinated product of step ¢),first
wi t h di met hyl ami ne and fornal dehyde. then with N nethyl benzylangnéﬁédﬂms
finally with NH2ZR1L to provide NHRf Re N R3 )-!", NRs 193 ' L PIt']
wherein R is acetam do ethyl; wherein R3 is 4-pyridyl; wherein R5 is H, or
nmet hyl ; wherein R6 is Nnethyl-N benzyl am nonethyl. 5 As used herein, "A
conmpound is A2, selective." eans thgt a conpound has a bindi ng constant
to adenosigf A2, &ﬁﬁﬁptor of $t five tine higheo then that to
adenosi ne A7, Aig, o A3- The tionis further illgstrated by the
foll ow ng exanpl es 10 which injfno y shoul d be constr as being further
limting. The contents es, pemdi ng patent éﬂplications and
publ i shed patent appli cat i®ons, ted t hf oughout thi $3 application,

i ncludi ng those referenced in the background section, are hereby

i ncorporated by reference. It shBul d be 15 understood that the nodel s used
t hroughout the exanples are accepted nodels and that the denonstration of

efficacy in these NC Re
0
to provide RaJ( M
{41 . T ' Rs

p

wherein P is a removable protecting group;

b) treating the product of step a) under cyclization conditions to provide

c) treating the product of step b) under suitable conditions to provide

- ¢l R,
N ™
)I\ \ Rs 1 and
S
Rs N N

d)  treating the chiorinated product of step c) with NHR 1Rz to provide

NRyR, R,

N\'\

oL
Rs 7 N

N



nodels is predictive of efficacy in humans. This invention will be better
understood fromthe Experinmental 20 Details which follow However, one
skilled in the art will readily appreciate that the specific nefhﬁdsugndms
results discussed are nerely illustrative of the invention as descri bed
nmore fully in the clainms which follow thereafter. 25 Exanple 22: Synthesis
of Adenosi ne A2a Ant agoni sts, conpounds 1601, 1602, and 1603. OH C1L OH O
"%t NN HO Nyi@deiveoNN,RN iN NaN HuBstituleN of Tlundubstitht&dO4NSC,
Conmpound 26 Conpound 27 Conpound 28 Conpound 1601 194 WD 02/ 0-57267

PCT/ US01/ 45280 WP red £1ihnpound 26 10.93g, 50.76 rrlnol, was di ssol ved
in DM_ (67 nmL'; 4-Am di nopyridine hydrochic.-ide (8.0g, 5f,).-,6 nrnol) a
ndr- Bu (15.4 g, 101.5 nmol) were added sequenziall"y and -he

reac-tiicr. wahersiknQst dsss EubNtidruted rgurnsyit ielqd FeWadxdbi*ed to
5 rq9n1tenpenﬂﬁgﬁbégghtgfhgyIIF was renoved in vacuo. The dark

wherein Rs; 1s H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
substituted alkyl is -C(Rs) (Rg) XRy, wherein X is O, S, or
10 NR,,, wherein R, and Ry are each independently H or alkyl,
wherein R, and R,, are each independently alkyl or
cycloalkyl, or Rs, Ri, and the nitrogen together form a

substituted or unsubstituted ring of between 4 and 7

members.
15
wherein R¢ is H, alkyl, substituted alkyl, or cycloalky}
with the proviso that NR;R, is not 3-acetamido piperidino,
3-hydroxy pyrrolidino, 3-methyloxy carbonylmethyl
20 pyrrolidino, 3-aminocarbonylmethyl, or pyrrolidino; with
the proviso that NR1R2 is 3-hydroxymethyl piperadino only
when R; is 4-pyridyl.
This invention further provides a method of preparing compound
25 V, comprising the steps of
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oil was diluted with 2M HC1 (80 nL). The reaction was allowed tc stand.
A-fter 2 hours, the solution was cooled to 10'C and filtered. The $aqliti 2nng
was washed with Cold water and dried to yield 7.40g of a yellow solid,
compound 27 (69% . IH NWR 10 (200VHz, d,-DMSO) d 6. 58 (s, 1H) , 7 .27 (s,
1H , 8. 53 (d, 2H J =5.6) , 9. 00 (d, 2H, j =5. 2Hz) , 12 .35 (brs,
1H . M5 (ES) 212 .8 (M+' -, ) Conpound 27 (7.4 mmoi, 29.8 =ol) was
diluted with POCl. and g9 heat@d to 10Y-C. After 18 hours, the renctlon is
cool ed to Yoom™ eratur the POCl,is renpved in vacuc. The thick
dark oil is diluted with (75mL) followe-i\by ether (120nL) The

anor phous red solid is fi and wastdd witp erikeer to yield 3.82 g of a
red solid. The crude d8Nid, ™ rrp(ﬁind 28, is RP approxi mately 60% pure and
used wi thout further purifichtion in the next reaction. 'H NVR (200VHz,
d,-DMSO) d 6.58 (.5, 1H), 7.7 (s, 1H , 8 .53 (d, 2H, J =5 .6) , 9. 00
(d, 2H, J =5. 2Hz) , 12 .35 (brs, 1H) . (ES)Rg 212 . 8 (M+l) 25
Conmpound 1601: DWVSO (5 nlL) and D-prolin 7 4.94 mmol) were added to
conpound 28 (500ng, 2.17 nmol) was addef. f\ action was heated to

120' C. After 18 hours, THePP¥E%ti onRads ed oom t enper at ure and
diluted with EtQAc and H, O The |ayers wdre i;garased and t he aqueous

| ayer was extracted with 30 Et QAc (2x). The cofbi ned organic | ayers were
washed with H O (2x) , brine, dried over MgSO,, filtered and concentrated
to yield 200ng of a tan solid. The solid was recrystallized fromO O - 1

JUst] 2005 WD 02/ 057267 REEEHSAIE moRBRrotecting group:

b) treating the product of step a) under cyclization conctitions to provide

c)

d)  treating the chlorinated product of step c) first with dimethylamine and formaldehyde,
then with N-methyl benzylamine and finally with NH2R1 to provide

Rs
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196 EtOAc to yield 62 ng of a tan solid (--' 3% H NVR (200 MHz, d, -DVBO)
d2.05(m 4H , 3. 43 (m 1H , 3. 704 . 00 (m 3H) , 4.50 (brs, I—})
4.92 (brs, 1H), 6.62 (m 1H), 7-222 (m 1H), 8.22 (d, 2 H 16 . h&w 2005
6. 64 (d, 2H, J 6.2 Hz) , M5 (ES) 296.0 5 nmp = 210 - 220"C (deconrp

Compound 1602: Chromatography (s.2.1-ica, 9: 1 r-HC')/MeOH) ylelded 10 ny
ofatansolid(z%.IH-NI\/R(dDIVBO)dZ 00 - 2. SO(m 4H) , 4. 05 (m

1 , 4 .21 e i = erel
FE% 8 .31, (nhh%tglm @ Z% G% Eyﬁ éﬁxﬂZFQH i ﬁ i0 @d§)¥Hd5i 3. 2

(M +1) Corrpoundhisesn (Bhr OIrmt bgr aphymeéhlfltz WheZ@lII Héexa-h%s 1\1/113@@»*!\@’)'L N-

yi el ded 135 ny,.of 53% IHNWR (d,-DMSO) d 2.00 15 (m 4H),
3.43 lbrs, 1I—l)b8 291 %‘E%%Lé& 3.87 (brs, 1H), 4.49 (brs, 1H), 4.93 (m

1H), 6. 56(m 1H),7 12(m 1H),7.40(m 3H), 834(m 2H) ,

11. 1602 (brs, VB ( S) 0295, 1 1605. Into a ,50m _RBF
60na of 28F4M 5&@ BSASEY 207 P8P8 9% d%am%@rer‘%llgeHo HEGP it @
dlSSO|Vedcbﬁpaﬁhdaﬁgydé0@5nd£%¢¥&oﬁ%&£@:HMdm@%nb@hnprQHIrﬁcéBEArsaEtat
(380nmg) and 500ng sodi um bicarbonate were added thereto. The m xture was

then flasReatwithentitogeififds e shan aﬁdaﬂ@a?aan% P 13d22C Ot er

hours, the reaction was cooled to roomtenperature and the 25 DVSO vvas
renoved in vacuo. The residue was partitioned between EtOAc (15nl) _and
sat ur at ed T86ditBi#EBF AR bohaf or By okl ot irissh Py 181 )follomiédo rgaRPd SPayer

was jsepar ahednand washed wdah Pddeonstalel a8dpdiheds QVeke Na2gh 1 n%fter
renoval of solvent, the crude product was purified by preparative TLC
(CH2Q 2/ MBQHE contents of all references, pending patent applications and

published patent applications, cited throughout this
application, including those referenced in the background
section, are hereby incorporated by reference. It should be
15 understood that the models used throughout the examples are
accepted models and that the demonstration of efficacy in these

models is predictive of efficacy in humans.

This invention will be better understood from the Experimental
20 Details which follow. However, one skilled in the art will
readily appreciate that the specific methods and results
discussed are merely illustrative of the invention as described

;o more fully in the claims which follow thereafter.

25 Example 22: Synthesis of Adenosine A2a Antagonists, compounds

1601,1602, and 1603.

. £ )n,/oH
0 L N
o 08 r«.‘f\»
MeO t N 2 N
OEt H H ‘N/ N
EO N # 4

Compound 27 Compound 28
Compound 26 Compound 1601
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3.4-3.8 (314), 4.4-4.6 , 6.4 (1H); 7.1 (1H 8. %@d, 2H); 8.7 (d, 2¢H; 2005
11.0 (1%0(%&%30) 312 (M +1). UN2fI 05 Exanple 23: Syntiegusuiegf88denosi ne
A, , Antagonist, conpound 1606. CI OH19sCI N 5 Nt ~.-- A. YNNi OC®Br 1
N BOC HN Owe N H H Ove Conpound 28 Conpound 29 Conpound 1606 10 Conpound

28 (200ny) was treated with DMF (30m), (-2,2- dinethylglycine nmethyl ester
(73ng HC1 salt in 2nml water) and 5 sodi um b| carbonate. After 18 hours,
the DMF waSCFRABREZ6i hlVadds: The’ ?e‘g‘?%e WS Pariftiohed betwedn’ B-Oac
(30nL) and,-gat 4k abed -sadnem by €as Bonat &iaqueoys, sod ait Onnrddnl) andhepelbd
organic | ayer was washed with brine (15nL), dri ed over sodium sul fate,
filtered and>cOnBentOat&d e oRESgEaRRY E&ANESa 1a 110! £ e xafe S/ RATAO"

yi el ded 15955) Réaweeter@gt@t Aqeré&ogadnggrsw@r/é reQ&NMR {200M&, e £OCL3)

, (1.4 (s 8 (s, 3H (s, 2H) 1H);7475(m3H)
8.4 fm 2Hxrpo8. semexamrmcnctdrﬁﬁnﬁiﬁ 160% P%@é%l@:rew gafHe - sarm@easdark
Compound 1 e%) (20 3) mHel. i FHwa sl 2 doded M
21 2. 05 g?g (4(73% dé.l%lé'eNMalt% QM*ZHQ &%OCRQZ{ Th(e I%a(&lo@m astalt, Ll? L d A

;. 7.4-7.6 Em stand. A:ter 2 hcgrs, hf: solutlo“ wc:s cooled td 10°C and

95/5) to yield 35 ngy (5006 . ~H NMR (200MHz, CDCl 2)g@2.3-2.5 '0 (1

filtered. The solid was washed with cold water and dried to

yield 7.40g of a yellow solid, compound 27 (69%). *H-NMR
10 (200MHz, d,-DMSO) d 6.58 (s, 1lH), 7.27 (s, 1K), 8.53 (d, 2H, J

= 5.6), 9.00 {(d, 2H, J = 5.2Hz), 12.35 (brs, 1lH). MS (ES):

212.8 (M+1).

Compound 27 (7.4 mmol, 2¢.8 mmol) was dilutec with POCl; and
15 neated to 105°C. After 18 hours, the reaction is cocled to room

temperature and the POCl, is removed in vacuc. The thick dark
0il is diluted with MeCH (75mL) followed by ether (120mL). The
amorphous red solid is filtered and washed with ether to yield
3.82 g of a red solid. The crude solid, compound 28, 1is

20 approximately 60% pure and used without further purification in
the next reaction. *H-NMR (200MHz, d.,-DMSO) d 6.58 (s, 1H), 7.27
(s, 1H), 8.53 (d, 2H, J = 5.6), 9.00 (d, 2H, J = 5.2Hz), 12.35
(brs, 1H). MS (ES): 212.8 (M'+1).

25 Compound 1601: DMSO (5 mL) and D-prolinol (500mg, 4.54 mmol)
were added to compound 28 (500mg, 2.1° mmeol) was added. The
reaction was heated to 120°C. After 18 hours, The reaction was
cooled to room temperature and diluted with EtOAc and H,0. The
layers were separated and the agueous layer was extracted with

30 EtOAc (2x). The combined organic layers were washed with H,0
(2x), brine, dried over MgSO,, filtered and concentrated to

yield 200mg of a tan solid. The solid was recrystallized from



3H); 8.3-8.4 (d, J =8.9Hz, 2H), 10 (s, 1H . M5 (&S): 424.0 (M+1). tL303U05
The foll owi ng conpounds n be synthesized in the manner. Conpou
1600: (5% 02/0247ES) : 326.0 (M +1). 197 0 - 1 JUN 2005 VEODRAOSE28Y7
PMUS01/ 4.5, 280 198 Conpound 1607: 1199VR (2 0 OWHz, CDC1l...) 1401
2.80-3.50(m3H,4.60-4.80(MHIi-®6.6d, 'l JB6.
2Hz) , 7. 26 (m 1H) , 8 .21 (d, 2H, J =6. 1ljhz) , 8 . 65 (d, 2,Lj, i

oSl s gl 0 g

(m 6H) , dl70@807.dH2 (0d (5H) 4HS, 0. {brem, 1H) ,, 38723 (d 0@Hm,) B, QHzdo,

8.63 (d, 2H, J = 2 (brs,, ,, 11.56 (brs, 1H . 1S (ES):
444.0 (M +! Frsflégtonﬁg%%.d(%%m "F’ nggzz‘ ,)'C%."%D)m P - 48) (9 29
(m 4H) , 26,99 (s, 61b) H&h.,5 €. 84 2(4m 28H) 57.906(d, =2H)), 8M§9 €dy: 246,08
.61 éd 2H) VB (ES) : 35-7 0 (Vj* +1) . 15 TABLE 16. Adenosi ne A, Receptor
Sel eéti ve G@nﬁbhndﬁpat‘ FEBst 52YiGedsemoF® -del ective than other three
subtypes. :onpound Struczure Rela--ive Ki -A2a Pelat ive Relative Ki-Al

Ki - A2b Ki-AB 20 1600
Compound 1602: Chromatography (silica, 9:1 CHC13/MeOH) vielded

8 0

10 mg of a tan solid (2%).°H-NMR (d.-DMSO) d 2.00 - 2.50 (m,
4H), 4.05 (m, 1H), 4.21 (m, 1H), €.71 (&, 1H, J = 3.2 Hz), 7.18

10 (d, 1H, & = 3.2 Hz), 8.37 (d, 2H, J = 4.8 Hz), 8.56 (d, 2H, J
= 5 .0 Hz). MS (ES): 308.1 (M'+1).

Compound 1603. Chromatography (silice, 20:1 Hexanes /EtOAc)
yielded 135 mg of a tan solid (53%). ‘H-NMR (d.,-DMSO) d 2.0C
15 (m, 4H), 2.43 (brs, 1H), 2.74 (brs, 2H), 3.87 (brs, 1#), 4.49
(brs, 1H), 4.93 (m, 1lH), 6.56 {(m, 1H), 7.12 (m, 1lH), 7.40 (m,
3H), 8.34 (m, 2H}, 11.62 (brs, 1H). MS (ES): 295.1 (M+1).

Compound 1605. Into a 50mL RBF 60mg of 2-(4’'-pyridyl)-4-

20 Chloropyrimidinopyrrole HCl salt was dissolved in 2mL anhydrous
DMSO. 3-(R)-Hydroy-(D)-prolinol TFA salt (380mg) and 500mg
sodium bicarbonate were added thereto. The mixture was then
flashed with nitrogen gas for 5min and heated to 130"C. After
2 hours, the reaction was cooled to rcom temperature and the

25 DMSO was removed in vacuo. The residue was partitioned between
EtOAc (15mL) and saturated sodium bicarbonate agqueous solution
(15mL) .. The organic layer was separated and washed with brine
(15mL) and dried over Na.SO,. After r=moval of solvent, the
crude product was purified by preparative TLC (CH.Cl,/MeOH =

30 95/5) to yield 35 mg (50%). ‘H-NMR (200MHz, CDCl,) ( 2.3-2.5
(1H), 3.4-3.8 (3H), 4.4-4.6 (2H), 6.4 (1H):; 7.1 (1H); 8.2 (d,
2H); 8.7 (d, 2H); 11.0 (1H). MS (ES): 312 (M+1).
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Example 23:

Synthesis of Adenosine A;, Antagonist,

compound

1606.

m i“)"VpH

N

SR T

Compound 28 Compound 29

Compound 1606

Compound 28 (200mg) was treated with DMF (30mL), (-2, 2-
dimethylglycine methyl ester (73mg HCl salt in 2mL water) and
500mg sodium bicarbonate. After 18 hours, the DMF was removed
in vacuo. The residue was partitioned between EtOAc (30mL) and

saturated sodium bicarbonate aqueous solution (15mL). The

organic layer was washed with brine (15mL), dried over sodium
sulfate, filtered and concentrated. Chromatography (silica,
10:4 hexanes/EtOAc) yielded 150mg of pure product, compound 29
(69%) . 2H-NMR (200MHz, CDCls), (1.4 (s, 6H), 3.8 (s, 3H); 3.9
(s, 2H) ; 6.4 (s, 1H); 7.4-7.5 (m, 3H); 8.4 (m, 2H); 9.8 (s,

1H).
Compound 1606

Procedure is the same as Compound 1605 (72%). “H-NMR (200MHz,
cpcls), (1.3 (s, 6H), 1.7-1.9 (m, 2H); 2.05-2.30 (m, 2H); 3.6-
4.1 (m, 11H) ; 4.80-4.95 (m, 1H) ; 6.4 (s, 1H) ; 7.4-7.6 (m,
3H); 8.3-8.4 (4, J = 8.5 Hz, 2H), 10 (s, 1H). MS (ES): 424.0
(M"+1) .

The following compounds can be synthesized in the same manner.

Compound 1600: (51%). MS (ES): 326.0 (M'+1l).
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30 C, 'l JUNWO5 WO 02/0,57267 PCT/USO1/ 45280 20

1604 H N NZ-H Ja05 7689

10 Z0H N N15 N 1 WO 02/ 057267 PCT/t S01/ 80 201 606 OH 5 ci
N O H FRf amosf26710 607 OH N - PCT/US1/45280
198
Compound 1607: 'H-NMR (200MHz, CDCl:), { :1.40 - 1.80 (m, 5K},
2.80 - 3.50 (m, 3H), 4.60 - 4.8C (m, 3K}, 6.66 (d, 1H, J =
6.2Hz), 7.26 (m, 1H), 8.21 (d, 2H, J = 6.3Hz), 8.85 (d, 2H, J
= 5.8Hz), 11.90 (s, 1H). MS (ES): 310.1 (M +1)
5
Compound 1608: (64%). ‘H-NMR (200MHz, d.-DMSO), ( 1.75 (s, 3H),
2.1 (s, 3KE), 2.29 (s, 3H), 3.56 (m, €H}, 7.23 - 7.41 {m, 5H),
8.00 (brs, 1H), 8.23 (d, 2H, J = 6.0Hz), 8.63 (d, 2H, J = 5.4
Hz), 8.82 (brs, 1H), 11.56 (brs, 1H). IMS (ES): 444.0 (M +1).
10
Compound 1604: 'H-NMR (200MHz, CD.OD) ( 3.40 (m, 4H), 4.29 (m,
4H), 6.99 (s, 1H), 7.5 - 7.2 {(m, 3H), 7.90 (d, 2H), 8.39 (d,
2H), 8.61 (d, 2H). MS (ES): 357.0 (M" +1).
15 TABLE 16. Adenosine A., Receptor Selective Compounds
* at least 5 times more selective than other three subtypes.
Compound Struczure RelaziveKl-A2aRelativeRelativ
Ki-Al Ki-A2b [Ki-A3
20
1600 *
Oy
o
25 NF \\
|
F \\N :
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15 NN NH N 20 1608 Fi_ o H25 /ro NHNI1 ~~0 NgCFh \ NNH. BQWN@QB
Pages 202-256 relate to npounds specific to the A.receptor Su ry of
the I nveQld @hsHe present invention is also based on conppemasemseah
selectively bind to adenosine A3 receptor, thereby treating a 5 disease
associated wth A3 adenosine receptor in a subject by admnistering to the
subject a therapeutically effective anount of such conpounds. The di sease

to be treated are associated . with_ for exanple asthna hypersepnsitivity,
rhinitis, (hay fever, serumsic , allergilc vasculitis| a topi|c
dermatitisgeol on
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R3 NNH 10 wherein RL is Hand R2 is cycl opropyl

car bonyl et

car bonyl
car bonyl gﬁ no pr opyI

car bonyl am no et hyl,

cis-

Rs Py

hyl,

3-hy

2-acetyl

Xy cyciopentyl,
|, ethylam no carbonyl am no

acetam d

but

propyl,
am nopl5 3- et hyl
t hi oacet am do et hyl,
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ey Sui4 a3 0
N, N-diethylam no
3-am no acetyl oxy cycl opentyl,
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D

3- hydroxy cyclopentyl 2- pyrrolylcarbonylanlnoethyl 2- i1 mdazolidi none
et hyl , 1- apipecarbermH—2—rethiy—proepy—= ar-RocarboRy—2 pheryrh—ethyt
3- hydroxy éégpldln), 2 20/imdazaolyl ethyl, acetam do ethyl, 1-
(R) - phenyl } 2- hydr pxyet hyl , N OHylamnocarb nyl pyridyl{2-nethyl, or
R2 and the| nitrogenh toget dme 3-acetani do | pi peradi no, {3- hydr ¢xy
pyrrolidinp, 3-netlyl oxy ar bonyl met hyl pyrrpliding, 3-armi nocarljonyl me
25 pyrrolidino, or 1 piperadinol whergin R3|is a sybstitu
or unsubst|tuted f nbered ring, pyrrola&, thigphene, {furan,
t hi azol e, |i m dazol ,2,4-triazol e, pyrijdine, {2 (I H) |30
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i ndol i ne, benzopyrazole, 1, 3-benzodi oxole, benzoxazole, purine, coumarin,
chronone, quinoline, tetrahydroquinoline, isoquinoline, benzim dajoligy ﬁW”
qui nazol i ne, pyrido[ 2, 3-b] pyrazi ne, pyrido[3,4-b]pyrazine, LU
pyrido[ 3, 2-cl pyri dazi ne, pyrido[3,4-b]-pyridine, 1H pyrazole [3,4-d]

pyri mdine, pteridine, 2 (1H)-quinolone, 1 (2H)-isoquinolone,

1, 4- benzi soxazi ne, benzot hi azol e, quinoxaline, quinoline-N-oxide,

| soqui not blgs [+ 963 U8 ¢ 10 AN Pald A8 oY1 08ec Al 0220l dfiedY Qcleor
benzoxazi re——phthatazine,—or—crnmolTne. _wherern s H,_atkKyt,
sugstitutsdmmhkqufatmé,Imwentﬂ@nsubstituted aryl. wherein R6 is H alkyl,
substi t ut al kyl , or cycloalkyl .This_jnvention also feat a .hod for
inhibitingg?hep¥§6e%éti ?Y?ﬁ%¥lbn:f§ SHetosiTie Tecdp OF%% %%%égllgg&gﬁch
conpri sesseoptacténg Band €el ladenbbihbe ngboveepeot | onkdrelopponadsing Typi cal
synt hetic schenes for the preparation of deazapurine internedjate f the
invéntiondéﬁéaﬁﬁtPFﬁBﬂlﬁﬁ?ngEBhSéheﬁ%eT9Sl@% g%ﬁ%??ﬁ@eH?i6nsﬁbégcgr§¥ides

a met hod Qhmphepas i Mgy CONMPANG U e ctCaMRheshpaut hea 51 epst Rict204 jatblunta)
reacting CN R6 H2ZW R5 and C1. N NC R6

of such compounds. The disease to be treated are associated

with, for example, asthma, hypersensitivity, rhinitis, hay

fever, serum sickness, allergic vasculitis, atopic dermatitis,

10 dermatitis, psoriasis, eczéma, idiopathic pulmonary fibrosis,
eosinophilic chlorecystitis, chronic airway inflammation,
hypereosinophilic  syndromes, eosinophilic gastroenteritis,

edema, urticaria, eosinophilic myoccardial disease, episodic
angioedema with eosinophilia, inflammatory bowel disease,

15 ulcerative colitis, allergic granulomatosis, carcinomatosis,
eosinophilic granuloma, familial histiocytosis, hypertension,

mast cell degranulation, tumor, carciac hypoxia, cerebral
ischemia, diuresis, renal failure, neurological disorder,

mental disorder, cognitive disorder, myocardial ischemia,

20 bronchoconstriction, arthritis, autoimmune disease, Crohn's
disease, Grave's disease, diabetes, multiple sclerosis,
anaemia, psoriasis, fertility disorders, lupus erthyematosus,

( . reperfusion injury, brain arteriocle diameter, the release of
' allergic mediators, scleroderma, stroke, global ischemia,
25 central nervous system disorder, cardiovascular disorder,
renal disorder, inflammatory disorder, gastrointestinal
disorder, eye disorder, allergic disorder, respiratory

disorder, or immunological disorder.

30 This invention also features a compound having the structure:
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to provide RBANCR5 H N wherein Pis a renovable protecting group. b)
treating the product of step a.) under cyclization conditions to proViJdgy 2005
OHR6 r-6 R NR3NHC treating the product of step b) under suitable
conditions to provide Cl1 R NKR5 and R3 NHdd) treating the

chl orinated product of step c) with NI-[RR2 to provide NRtR2 R6 H6 R5 N
P. 3NH205 C JUN 2, U'~0O WD 02/057267 PCT/ US01/ 45280 206

Ri

Sy

R,

10
wherein Rl is H and R2 is cyclopropyl methylamino
carbonylethyl, cis-3-hydroxy cyclopentyl, acetamido butyl,
methylamino carbonylamino butyl, ethylamino carbonylamino
propyl, methylamino carbonylamino propyl, Z2-acetyl amino-

15 3-methyl butyl, N, N-diethylamino carbonylamino ethyl,
thioacetamido ethyl, 3~-amino acetyloxy cyclopentyl, 3-
hydroxy cyclopentyl, 2-pyrrolyl carbonyl aminoethyl, 2-
imidazolidinone ethyl, l-aminocarbonyl-2-methyl propyl, 1-
aminocarbonyl-2-phenyl ethyl, 3-hydroxy azetidino, 2-

20 imidazolyl ethyl, acetamido ethyl, 1- (R) -phenyl-2-
hydroxyethyl, N-methylaminocarbonyl pyridyl-2-methyl, or
Ri, R2 and the nitrogen together are 3-acetamido

piperadino, 3-hydroxy pyrrolidino, 3-methyloxy

VN

carbonylmethyl pyrrolidino, 3-aminocarbonylmethyl

25 pyrrolidino, or 3-hydroxymethyl piperadino.

wherein R3 is a substituted or unsubstituted four to six
menbered ring, pyrrole, thiophene, furan, thiazole,
imidazole, pyrazole, 1,2,4-triazole, pyridine, 2 (1H)-
30 pyridone, 4 (1H) ~pyridone, pyrazine, pyrimidine,
pyridazine, isothiazole, 1isoxazole, oxazole, tetrazole,

naphthalene, tetralin, naphthyridine, benzofuran,

203



wherein R is Hand R is cyclopropyi nethylanino carbonylethyl,

ci s-3-hydroxy cyclopentyl, acetamcic butyl, methylamno car b@-nyl msn 05
butyl, ethylam no carbonylam no propyl, nethylam no carbonyl am no pro ¥,
2-acetyl amno 5 3-nmethyl butyl, N, N-diethylam no carbonyl am no ethyl,

t hi oacetam do ethyl, 3-am no ace--yl OXy cycl opentyl, 3- hydroxy

cyclopentyl, 2-pyrrolyl carbonyl am'noethyl, 2- im dazolidinone ethyl,

1- am nocar bonybegzmmgh@fq&pyl inds1@m nQC@LQQH%rglx@cﬁ'@M' etlhyhndglgydroxy

azetidino, 2 10 i m dazolyl ethyl, acetanmi do ethyl, 1-(R)-phenyl-2-

hydr oxyet hyl , mﬁeihwamhﬂw@rﬁy@ﬁyoﬂepyrid%eranqﬁéltmle, ofDeRZOXRZOéﬁd t he
ni trogen toget e 3-acet i peradin roxy pyrg l

3- met hyl oxy E Eoﬁ%/ | met hyi g%ﬁ?oﬂ?m no, - ~?2rrn§?1§%:{§f bonyi met’ }"gll%e’
pyrrolidinc, okeBrayddoxyueidyilnegyi per adismguinkdieen R-. - bleslzamdbsbﬂtaut ed

bstituted,f t , ing; .20 wh 5
Subt tut ed al Ry S0P E5eT G 2 ied BV AT s P El1, tCIRYErad B0
al kyl, aryl, OpyrSdb§3JZ-&Eﬁer&]’c§é|21n%5 Thi pyt e | b plsa ipriene, des anAet hod

%1; gragﬁlrl nﬁl %%y O?Og@ nyrl sin the tsetrei%sm%fl J l%N a)qurlrelgciglngg CN
1 (2H) - 1soqu1nolone, l,4-benzisoxazine, benzothiazole,
quinoxaline, quinoline-N-oxide, isoquinoline-N-oxide,

10 quinoxaline-N-oxide, quinazoline-N-oxide, benzoxazine,

phthalazine, or cinnoline.

wherein Rs 1is H, alkyl, substituted alkyl, aryl, or
15 substituted aryl.

wherein Rg is H, alkyl, substituted alkyl, or cycloalkyl ;

This invention also features a method for inhibiting the
20 activity of an A; adenosine receptor in a cell, which comprises

contacting said cell with the above-mentioned compounds.

Typical synthetic schemes for the preparation of deazapurine

intermediates of the invention are outlined below in Scheme I.
25

This invention also provides a method of preparing compound IV,

comprising the steps of

204



to provide R Re HN | P wherein Pis a renovable protecting group-, b)
treating the product of step a) tinder cyclization conditions t¢ ﬂréh'f&jd@{l%
OHRe R N R3 Htreating the product of step b) under suitable conditions
to provide Re N )11"" MR5 and R3 N h d) treating the chlorinated
product of step c) with NH2CH2(CH2) MCH2ZNHC(-O R i to provide
NH2CH2(CH2) fnCti 2NHC(-OP.1 R Re e e NR5 Ao R3 N 207 1 2005

CN Re

a) reacting 0%
R -
HoN N Rs and Ry
|
P
to provide

wherein P is a removable protecting group:

b) treating the product of step a) under cyclization conditions to provide
OH Re
N
A
S
R3 N N

) treating the product of step b) under suitable conditions 1o provide

: and

d)  treating the chlorinated product of step ¢} with NHRIR2 to provide
NRR;

205



wherein mis 0 1, or 2 ereln R, is cycl opropyl thyl, methyl,

nmet hyl am no, am no yl; wherein R3 is aryl, stituted a?(w“m 2005
het er oar Wo Oz/mge;-;el n R6 is H al kyl, substituted al kyl, oPCEWEIHHZRY I
wherein R5 is H alkyl, substituted a0kyl, aryl, arylalkyl, am no,
substituted aryl, wherein said substituted alkyl is -C(R-7) (R8)NRORLO
wherein R7 and R8 are each Hor alkyl, wherein RO and Rio are each al kyl

or cycloal kyl, Rl and the nitrogen toget,h r forma st em of
between 4 and 7 MSHerd. T %I n\?‘engrgn Ror tior cp\rcow PR o oire e

pr epari ng corrpom\ﬂrbdﬂyle:tcmw,l giing3208df Ly d‘}e:ab:tpmg:\@\l Ree@at2Ne, b 5, and
R3 1 to O NC Re erein Pis

renovabl e prot edf‘?%@yg?%urbo C@)K%t‘\rné(&t‘alnﬁﬁottﬁ‘étb} odEcFybfméPQpcaa‘)b?}" gmino
cyclization condytbeys, trtefHWMirtlho carbonylamino propyl, 2-acetyl amino-

5 3-methyl butyl, N,N-diethylamino carbonylamino ethyl,
thioacetamido ethyl, 3-amino ace:tyloxy cyclopentyl, 3-
hydroxy cyclopentyl, 2-pyrrolyl carbonyl aminoethyl, 2-
imidazolidinone ethyl, l-aminocarbonyl-2-methyl propyl, 1-
aminocarbonyl-2-phenyl ethyl, 3-hydroxy azetidino, 2-

10 imidazolyl ethyl, acetamido ethyl, 1-~(R)-phenyl-2-
hydroxyethyl, N-methylaminocarbonyl pyridyl-2- methyl

or R:, R: and the nitrogen together are 3-acetamido

piperadino, 3-hydroxy pyrrclidino, 3-methyloxy

carbonylmethyl pyrrolidino, 3-aminocarbonylmethyl
15 pyvrrolidino, or 3-hydroxymethyl piperadinoc.

wherein R:; is a substituted or unsubstituted four to six

membered ring;

20 wherein Rs is H, alkyl, substituted alkyl, or cycloalkyl;

wherein ¢ 1s H, alkyl, substituted alkyl, aryl, or
substituted aryl.

25 This invention also provides a method of preparing compound of

V, comprising the steps of



OHRe RS NR3 NHc) treating the product of step b) under suitable
conditions to provide R 3 RS and NR3 NHGd) treating the chlo.ri-,nggﬁdn 5
product of step O with HN NHAc g NHAc to provide NRe N)II R5 Ncqg
209 U wherein R3 is unsubstituted aryl. wherein R5 H, alkyl, substituted
al kyl, aryl, arylalkyl, amno, substituted aryl, wherein said substituted
alkyl is 5 -C(R7) (R8)NP9R10, wherein R7 and R8- are each H or al kyl,
wherein RO and Rio are each al kyl or cycloal kyl, or RO, RLO and the
nitrogen together forma ring systemof between 4 and 7 nmenbers. 10

[ [ | kyl [ | kyl | kyl
wher ei n R6a|)s H‘,rcm%ngy , SONstituRed al kyl, or cyg oal ky

S

Rs
|
P

o NC Rs
1o provide R J( M
3 N Rs
H fi' -
P

wherein P is a removable protecting gronp;

HaN

b) treating the product of step a) under cyclization conditions to provide
OH Re
N
L
™
R~ N RN

¢} treating the product of step b) under suitable comlitions to provide

Re

J‘\ Rs ; and
N

d) trﬁag:g the chlorinated product of step ¢) with NH2CH2(CH2ImCHaNHC(=O)R 1 to
provide
NH2CHA(CH2)mCH2ZNHC(=O)R}
Re

N\\\

LA

Rs N

Rs
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This invention also provides a conmpound having the structure: R N R2 R6
IS5 NRS NR3INH 201V wherein R is Hand R2 is cvclopropyl nethylam no
car bonyl et hyl , ci s-3-hydroxy cycl opentyl, acetam do butyl, nethqunlne 2005
car bonyl am no butyl, e hylam no carbonyl am no 25 propyl, nethylanl

car bonyl am no propyl, 2-acetyl am no- 3-nethyl butyl, N, N—dlethylanlno
carbonyl am no ethyl, thioacetam do ethyl, 3-am no acetyl oxy cycl opentyl,

3- hydroxy cyclopentyl 2-pyrrolyl carbonyl am noet hyl, 2- imdazolidinone
ethyl, 1- anlnmmamb@nym-isn@thyb PEoOPYl, 1 30 ami nocar bonyl - 2- phenyl ethyl,
3- hydroxy azetidino, 2- imdazolyl thyI acetam do ethyl, 1- (R)-phenyl-
hydr oxyet hyl , N-nmet hyl am nocar bonyl pyrldyl 2- nethgl 210 J;.or, Rl, R2 and
t he nitrogen umgﬁhharRareSSCacéDanpgml pepBY Adi RBENRL hyBF BRYLHHIPM | &F no,

3- et hyl oxy carbo thl pyrrolidino, 3-am nocarbonyl net hyl

pyrrolidino, oﬁé xynethyl pi peradi no. wherein R3 is a substituted or
unsubsti tuted benzene pyrrol e, thiophene, furan, thiazole, imdazole,

pyrazol e, wherein Rs; is aryl, substituted aryl, heteroaryl;

wherein Rg is H, alkyl, substituted alkyl, or cycloalkyl ;

whe;ein Rs. is H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
substituted alkyl is -C{R7) (Rg)} NRgRyg, wherein R; and Ry are
each H or alkyl, wherein Ry and R;; are each alkyl or

cycloalkyl, or Rs, Ry; and the nitrogen together form a

ring system of between 4 and 7 members.

This invention further provided a method of preparing compound

VI, comprising
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1,2,4-triazole, pyridine, 2 (1H) -pyridone, 4(1H)-pyridone, pyrazine,
pyrim di ne, pyridazine, isothiazole, isoxazole, 10 oxazole, tetrazoieﬂﬂv;Ubb
napht hal ene, tetralin, naphthyridine, benzofuran, benzothi ophene, indole,

2, 3-di hydroi ndol e, 1H indole, indoline, benzopyrazole, 1, 3-benzodi oxol e,
benzoxazol e, purine, coumarin, chronone, quinoline, tetrahydroquinoline,

i soqui nol i ne, benzi m dazole, 15 quinazoline pyrido[ 2, 3- b] pyr azi ne,
pyrido[ 3, 4-b] pyrazine, éﬁdo [SFQ pyridazine, pyrido

[3,4-Db]- pyr di ”%ach'ﬁg pyraz [ 3, 4 4] pyr| m di ne, pte&didine,

2(1'H) - qui no one H) - i soqui ne, 1, 4-benzi soxazil\e, benzot hi azol e,
oqui noI i ne- N- oxi de
i de band oxaz,i pﬁ{ hal azi ne, or

qui noxal i ne, quinoline-Noxid
gui noxal i ne- N- oxi de, qui

cinnoline. wherein R5 is H al k¥, substituted al I aryl or substituted
aryl. 25 wherein R6 is H alkyl} substituted al kyl, or cycl oal kyl 211 J U
IN 2 005 1In one enbodi nent of Phe conpound, the corrpounlg has the

structure: HBC NM 5 0 '"o~""" NH 10 N N o NC 8
o provide R i n
3 N R5

"o
P

wherein P is a removable protecting group:

{ b) treating the product of step a) under cyclization conditions to provide

¢)  treating the product of step b) under suitable conditions to provide

(- l Rs : and
£ N
M

d)  treating the chlorinated product of step ¢) with  HN

NHAC

. NHAc
to provide

Rs "



H In another enbodi nent of the conpound, R3 is phenyl. 15 In another
embodi ment of the conpound, R6 is hydrogen or methyi. In another ~ ! JUN 2005
enbodi ment of the compound, R5 is hydrogen, nmethyl, 20 phenyl,

3-chl orophenyl oxy nmethyl, or trans-2- phenylam no nethyl pyrrolidino

met hyl . This invention further provides a conpound having the structure:

)M 25 HNr PjJ] RR Re 30 R5 NR3 NH 212 wherein mis 0, 1, or 2;

wherein R is qyekephopylideiybstaetibyl, appt hyl am no, or am nomethyl; 5
wherein R3 is aryl, substituted aryl, or heteroaryl; wherein R5 is H,

al kyl, substituted alkyl, aryl, arylalkyl, am no, substituted aryl,
wherein said 1Qnhsvbshi kUt gd %h&¥h,'%ungBthégsme?B;oaryWhe%%&ﬁaB;yQDd R8
are each H or alkyl, wherein RO"and RIO are each alkyl of

amino, substituted aryl, wherein said substituted alkyl is
5 -C(R7) (Rg) NRgR1g, wherein R; and Rg. are each H or alkyl,
wherein Ry and Ryp are each alkyl or cycloalkyl, or Rg, Rig
and the nitrogen together form a ring system of between 4

and 7 members.

10 wherein Rg is H, alkyl, substituted alkyl, or cycloalkyl ;
( This invention also provides a compound having the structure:
R1\
N R
2 Re
15
N \
| )
R .
Rs N H
20 Iv

wherein R; 1s H and R; is cvclopropyl methylamino
. carbonylethyl, cis-3-hydroxy cyclopentyl, acetamido butyl,
methylamino carbonylamino butyl, e hylamino carbonylamino
25 propyl, methylamino carbonylamino propyl, 2-acetyl amino-
3-methyl butyl, N, N-diethylamino carbonylamino ethyl,
thicacetamido ethyl, 3-amino acetyloxy cyclopentyl, 3-
hydroxy cyclopentyl, 2-pyrrolyl carbonyl amincethyl, 2-
imidazolidinone ethyl, l-aminocarbonyl-2-methyl propyl, 1-
30 aminocarbonyl-2-phenyl ethyl, 3-hydroxy azetidino, 2-
imidazolyl ethyl, acetamido ethyl, 1- (R) ~phenyl-2-
hydroxyethyl, N-methylaminoccarbonyl pyridyl-2-methyl,
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cycloalkyl, or R9, RIO and the nitrogen together forma ring systemof
between 4 and 7 members. 15 wherein R6 is H alkyl, substituted &t KykiNofli33

cycloal kyl In one enbodi nent of conmpound V, mis 0 and R3 is phenyl. In
anot her enbodi ment of conmpound V, mis 1 and R3 is phenyl. 20 In another
enbodi nent of conmpound V, mis 2 and R3 is phenyl. |n another enbodi nent

of conpound V, R5 and R6 are nethyl. 25 In another enbodi nent of conpound
V, R5 and R6 are Rethy,. aha apbthenienbgsh mendgafheonpound Mades aandoR6
are nethyl. 1n another enbodjnent of conpound V, the conpound has the 30
structure: 21BPei3R%2/ 0572%7“%9’9‘50/4-9%%011‘52@1?' HoN O TSR 1erY N

CH3 N H (ConpaupendBd&inyl5 | n anetber qeabpdi ment 3 ofncimewdth Wnelthg1
conpound has the structure: . _
pyrrolidino, or 3-hydroxymethyl piperadino.

wherein R; 1is a substituted or unsubstituted benzene,
pyrrole, thiophene, furan, thiazole, imidazole, pyrazole,
1;2,4—triazole, pyridine, 2 (1lH)-pyridone, 4 (lH)-pyridone,
pyrazine, pyrimidine, pyridazine, isothiazole, isoxazole,
10 oxazole, tetrazole, naphthalene, tetralin, naphthyridine,
benzofuran, benzothiophene, indole, 2,3-dihydroindole, 1H-
indole, indoline, benzopyrazole, 1l,3-benzodioxole,
benzoxazole, purine, coumarin, chromone, gquinoline,
tetrahydroquinoline, isoquinoline, benzimidazole,
15 quinazoline, pyride[2,3-blpyrazine, pyrido[3,4-b] pyrazine,
pyrido [3,2-c] pyridazine, pyrido [3,4~b]-pyridine, 1H-
pyrazole[3,4-d] pyrimidine, pteridine, 2(1H)-quinolone,
1(2H)-isoquinolone, 1,4-benzisoxazine, benzothiazole,
quinoxaline, quinoline-N-oxide, isoquinoline-N-oxide,
20 quinoxaline-N-oxide, gquinazoline-N-oxide, benzoxazine,

phthalazine, or cinnoline.

wherein Rs 1is H, alkyl, substituted alkyl, aryl, or
substituted ary1.
25

wherein Rg is H, alkyl, substituted alkyl, or cycloalkyl ;
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H3C 20 HN 25 NHCH3 N CH3 N N30 H (Conmpound 1311) 10 - 1, 1 UNQ]|
5- WD 02/ 057267 PCT/ USOL/ 45280 215 In another enbodi nent of Corrp‘ou%d‘d"{){ CUE
t he conpound has the structure: "T NH O NHCH 10 CH3 NNH 15
(Conpound 1202) In anot her enbodi nent of conpound V, the conmpound has the
structure: 20 H3C NH O NH

In one embodiment of the compound, the compound has the

structure:
MyC
;‘"\
5 o] NH
Nit H
o
N
10 I A\ "
\N t"
[ Ct

In another embodiment of the compound, R3 is phenyl.

15
In another embodiment of the compound, Rg 1is hydrogen or
methyl.
In another embodiment of the compound, Rs is hydrogen, methyl,
20 phenyl, 3-chlorophenyloxy methyl, or trans-2- phenylamino
methyl pyrrolidino methyl.
('\ This invention further provides a compound having the
- structure:
25 0
i m u Ry
30

212



25 NHCH3 NCH3 NNH 30 (Compound 1310) 'I S 0 U N WD 02/057267
PCVUS01/ 45280 216 |In another embodi ment of compound V, the conpouhdjiiagags
the structure: CH HN5 >- O HNNHCH, 10 CH3 15 (Conpound 1-312)

This invention further provides a conmpound having the structure: 20 H O; ~
25 CH3
wherein m is 0, 1, or 2;
wherein R; is cyclopropyl methyl, methyl, methylaminc, or
aminomethyl;
5
wherein Rs is aryl, substituted aryl, or heteroaryl;
wherein Ry is H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
10 substituted alkyl is -C(Rs) (Rg)NRgR1p , wherein R; and Rg
are each H or alkyl, wherein Ry and Rip are each alkyl or
cycloalkyl, or Rs, Rip and the nitrogen together form a
ring system of between 4 and 7 members.
15 wherein R¢ is H, alkyl, substituted alkyl, or cycloalkyl ;
In one embodiment of compound V, m is 0 and R3 is phenyl.
In another embodiment of compound V, m is 1 and R; is phenyl.
20
In another embodiment of compound V, m is 2 and Ry is phenyl.
In another embodiment of compound V, Rs and R are methyl.
A
25 In another embodiment of compound V, Rs; and R¢ are methyl.
In another embodiment of compound V, Rs; and R¢ are methyl.
In another embodiment of compound V, the compound has the
30 structure:
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CH3 'O (Conmpound 609) TQis invention also provides conpound haV|fg Rhe
structure: a NHAc N R6 )6"16 I\ _ RS RBN 1 | wherein R3 1gUN 2005
unsubsti twhedoahy} - wherein R6 is H alkyl, substituted alplctiysoons2so

cycl oal kyl = 15 mhereln R5 is H, alkyba4subst|tuted al kyl, aryl, arylal kyl,
am no, substituted aryl, wherein said substituted alkyl is -C(R7)

(R8) NRgR} O, wherein R7 and Re are each H or al kyl, wherein R9 and Rjo are
each al kyl or cycloal kyl, or R9, RLO and the 20 nitrogen together forma
ring systemof between 4 and 7 nspgbers. In one enbodi nent of conpound VI,
t he conpound has the structure: 25 CHa N 30 CH

o) NH
5
N CH3
NF \\
. ]
N N
(Compound 1316)
15
In another embodiment of compound V, the compcund has the
structure:
H,C
)
20
HN
{ i
25
NH CH
NF \\\ _
|
X N
30 N H

(Compound 1311)



La ey

~ HIN 2005
(Conpound 1309) 217 WO QQ/0' 57267 PCT/ US01/ 45280 .2 In one embodi teht <8P
conpound 1309, the com@unU-4 has ~-,e structure? -~CH3 5 NO CH3 N

10 CH3 Wo obokt28b I n anot her enbodi ment of conpound 1309,PAINESIEEMIBund has
the structure: H20 NyCH3 NO CH32183 25 NCH3 NNH

In another embodiment of compound V, the compound nas the

structure:

5
NH
0
NH oH
~a
10 F \
|
\N N
15 (Compound 1202)
In another embodiment of compound V, the compound has the
structure:
HaC
20 T
o} NH
25 NH CHy
/
N
[ —
\ /
N N
30

{Compound 1310)



-1 it JN This invenigaon al so provi des a comnpou havi ng t he sLchRH;e$rp
NHR6E 5 R5 "6 VII 10 erein RL is 3-hydroxy cy pentyl ethyl am no v Cud
car bonyl andnpogmepyl , N, N-di et hyl ami no car bonyl am no et hPCT/USH1/6R8et ami do
ethyl, 3-am no acetyl oxy cycl opentyl 216 3- hydr oxy cycl opentyl, 2-pyrrolyl
carbonyl am noethyl, 2- im dazolidinone ethyl, 1-am nocarbonyl-2-nethyl
propyl, 1 15 am nocarbonyl - 2- phenyl ethyl, 3-hydroxy azetidino, 2-

i m dazol yl -eth et ami,dq. ; , - - | - 2- hydr ethyl,. ot ..
N—nethylan#ﬁbc%#%gﬁgr g%#%gVﬁ%Q¥%e?%y%skp%ﬁgggfh’RSRén&p %#%g aes iae

i ndependentsltyudtwubst i tuted or 20 unsubstituted al kyl, or aryl. In one
enbodi nent of the conpound, the conpound has the structure: 143C 25 14N
CM """4r 0 N'M 30 (Conpound 1700)/&;9

HN

; p

HN

cH ,

10 ==
“ N

CH ,

/

15 (Compound 1312)

This invention further provides a compound having the

structure:

20
HO,
L ) O
41/,’///
NH
25 CH4
N’// \\
|
™
N N
30

(Compound 609)



WD 02/ 0"57267 PCTA' Sol /45280 220 In another enbodi nent of -.41-,e
ccnpcund, the conpound has the structure: HLC 5 H C N H N NH CH 104N o055
CH3 N NH 15 (Conpound 1701) In another enbodi ment of the conpound, the
conpound has the structure: 20 HBCS HNI NHCH 25 NI CH3 N H 30
(Conpound 1702) v

This invention also provides a compound having the structure:

NHAC

10 VI

wherein Rj; is unsubstituted aryl.

wherein Rs is H, alkyl, substituted alkyl, or cycloalkyl ;

15
wherein Rs 1is H, alkyl, substituted alkyl, aryl, arylalkyl,
amino, substituted aryl, wherein said substituted alkyl is
-C(R7) (Rg)NRgRjg, wherein R; and Rg are each H or alkyl, wherein
R¢ and Rjy are each alkyl or cycloalkyl, or Ry, Ry and the
20 nitrogen together form a ring system of between 4 and 7
members.
(- In one embodiment of compound VI, the compound has the
v structure:
25 H
e
g o
Y CH,
s
Y
=
30
\N 'I‘_J‘

{Compound 1309)
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WO 02/ 057267 PCT/USO / 42280 221 | n another enbodi t of the compoyngds tr--ﬁ@;‘
conmpound has the struc e: CHNH5 0O NHNHCH N CH 3 NNH'(‘If)"lg'“”

( Conpoungyd ¢4 anot her enbodi ment of the conpound, theceampousde has the
structure: NH 200 ONH 25 CH3 Mg CH3 NH

In one embodiment cf compeund 130%, the compound has the

structure:
H
“\\\\N _CHy
0
N
CH,
N = \
10 : I CH,
\N N
H

15
In another embodiment of compound 1309, the compound has the
structure:
H
20 N\\\U//,CHg
[::j\::J/" 0
N
- CHj
25 N \
|
\
N N



30 (Conpound 1705) ~--nr 1 J U N 2VOO WO 02/05, 7267 PCT/ US01/ 4-5280 222

I n anot her enbodi nent of the conpound, the conpound has structure: 1%&”\(52@5}5
t3"" NH N 10 NH (Conpound 1706) 15 In another enbodi ment of the
conpound, the conpound has the structure: 20 HOO d".,NH 25 NN NH

-10 0 0 - 1 MN 2005

This invention also provides a compound having the structure:

Rin,
NH RB
NZ \\
5 ‘ Rs
N
N N
VII
10 wherein R is 3-hydroxy cyclopentyl ethylamino
carbonylamino propyl, N, N-diethylamino carbonylamino

C ethyl, thiocacetamido ethyl, 3-amino acetyloxy cyclopentyl,
3-hydroxy cyclopentyl, 2-pyrrolyl carbonyl aminoethyl, 2-
imidazolidinone ethyl, l-aminocarbonyl-2-methyl propyl, 1-

15 aminocarbonyl-2-phenyl ethyl, 3-hydroxy azetidino, 2-
imidazolyl ethyl, acetamido ethyl, 1-(R)-phenyl-2~
hydroxyethyl, or N-methylaminocarbonyl pyridyl-2-methyl;

wherein Rs and Rg are independently H, substituted or

20 unsubstituted alkyl, or aryl.

In one embodiment of the compound, the compound has the

structure:
My )
: Y
Cry
N
30 }\cm
{Compound 1700)
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WO 02/ 057267 PCT/ USO01/ 448280 223 |n another enbodgment of the 02gszﬂ
t he conpound has the s cture: HO, 5 NN 10 N@@In anot her énbodf et
of the cQupeisdasst he conpound has the 15 structure: HO PBOTNshiMN28 25 N H
30 0 0 - 1 JUN 2005 WD 02/0.57267 Pegy USO /45280 224 I n anot her

enbodi nent of the conmpound, the conpound has the structure: HO 5 NH 10 1
N NH

In another embodiment c¢f the compcund, the compound has

structure:

HiC

5 Hﬁ\\//N\7¢¢O
HN
\LNH CH
10
NE \
|
\\N N
15 (Compound 1701)
In another embodiment of the compound, the compound has the
structure:
H5C S
20
HN
o NH CH;
25 N Va \
|
\
N ¥
30

{Compound 1702)



I n anot her enbodi nent of the conpound, the conpoun as the 15 structure:
N3--~r 0 20 <H HN NH NN NH 30 (Conpound 7) 00 - | WO LN 7t
02/ 057267 PgT/_#ﬁ 1/ 4152 2 2,5 In anot her enbodi nent ofpdihgseeQiaeound, the
- - ompcunt &S structure: HN 5 M/ NH 10 NN H 15 (Conpound 1708) In
anot her enbodi nent of the conpound, tl'l1e conpound has the 20 structure:

In another embociment of the compound, the compound has the

structure:
CH 4

5 Py
) NH

NH CH 4
10 _
N
| N—
\
N N
15 {(Compound 1704}
In another embodiment of the compound, the compound has the
structure:
NH

20

o)

0
(-
NH

25 CH 4

=

N

S,

\N u

30

(Compound 1705)



HZN 0 H3C NH 25 H3 N NH "0 (Conpound 1709) , V\E\J

02/ 057267 PCTI US01/ 452 226 | n anot her enbodi nen f t he corrpoun LHu;“‘
conmpoundy Eg‘ﬁdd, structure: HO 5 NH NN 10 NH (conpopugdnliéif®) 15 In
anot her e ment of the conpound, fhe conpound has the structure: 20

In another embodiment of the compound, the compounc has the
structure:

HO

| QL

NH

N , N
10 ::: /L>\\N

(Compound 1706}

Iz

15
In another embodiment of the compound, the compound has the
structure:
20
HO,
¥ NH
25
NF I N\
\\N u



NH HC NNO NH -1Q (Conpound 1712) 0 0 1 J u‘p WD 02/ 057267
PCT/ USOl / 45280 227 In t her embodi ment of the c¥®ound, the conpailhd 2463

t-e stryplgyhpfCH3 HN O HN~\ N NN 10 N H (Conpowad/usprdj2845 |n
anot her enbodi ment of the compound, 22he conmpound has the structure: 20 CH3
HN\ O N HN

In another embodiment of the compound, the compound has the

structure:

HO

\\\\\

10 N

In another embodiment of the compound, the compound has the

15 structure:
HO
20
NH
. N ‘ N\
25 Sy N

30



enbodi nent of the co t~i e conpouna has the tructure: HO 1sJiih 208D
N LN O W ‘5}@726(7C0npound 17 14) 15 In anot her enbodi ment pof/ushesseonpound,
the conpound has the structure: HO 230 NH N 25 N H N 0-1

25 1\ NN N H I WO 02/ 057267 PCT/ US01/ 45280 228 In anot her
rrp‘nd

In another embodiment of the compound, the ccmpound has the

structure:

HO
5
NH
NZ I \
10
\N u
In another embodiment of the compound, the compcund has the
15 structure:
L .
N
20 H
HN\L
= NH
25 N ' N\
\\\N N
30

(Compound 1707)



ad 000-1 J UNMW Q2/057267 PCT/US01/ 45280 2 I n anot her emodj rent .
of the conpound, the cc‘ound has the structure: ) cH, NH 5 RHIGUNNG

H 10 (QaRekeds1715) I n another enmbodi ment of the conpowed;Usivegs286npound
has the structure: 15 0/ CH NH 2%HIc NHC N 20 H In another

enbodi ment ‘of the conmpound, the conpound has the

In another embodiment of the compound, the compcund has cthe

structure:
0
HN—\\Y%7
: <;v//
N
NH
A
N N

15
(Compound 1708)
In another embodiment of the compound, the compound has the
20 structure:
H,N 0
- H,C
NH
25
CH,
N , \
A
N N
30

(Compound 1709)



25 structure: 0 / CH, CNH30 Ncl NNHJIUNgalhis inventi Q,n1alpsp S
provi des a conpound havi®® the structure: R2R|1 W@ / N R6 NI R
N H 10 Viwdozudtesein RL, R2 and the nitrogen together arePSTRHPFEPY
pyrrolidino, 3-nethyloxy carbonyl metRd pyrrolidino, 3 1

am nocar bonylnet hyl pyrrolidino, or 3-hydroxynethyl piperadino; wherein RS
and R6 are independently H, substituted or unsubstituted al kyl, or aryl.

20 1n one espbog geL . oL bhe, fOMROWNd.. e, GAUMAUNd Nag Lhg shruGture;

structure:
H?N ]
5
NH
N ‘ \
\
10 N H
{Compeound 1710)
15
In another embodiment of the compound, the compound has the
structure:
20
N
H NH
Cli
25 NT | \
AN
N N 0
30

{(Compound 1712)



HO 25 N 30 N NH ( ound 1711) 230 WO 02/ 057 PCT/USC1/4528B QBLp
I n anot her enbodi nent he conpound, the conpoun as the struct r‘Jéf”j HE’)
5 N N 1@oMeshasr (Conpound 1703) 15 In anot her enbodi nerRCIBESHIKE28onmpound,
t he conpound has the structure: HO2220 CN3 25 N

In another embodiment of the compound, the compound has the

structure:

CH;
/
5
10
(Compound 1713)
15
In another embodiment of the compound, the compound has the
structure:
20 CH,
///\\\J//NH
HN
0
(- = HN
\ A\
: |



NH 10 2 05 WD 02/057 PCT/ USQ / 45280 232 In t her enbodi rxeqt_-gf\; i,
t.,ie conpcurid, the Co und has structure: HO N 10 N NHlEHn““"
anot her ebedismeTt of the conpound, the conpound has the PETASEVH?E H3C \

0 200 ONO 25 NH 30 (Conpound22%716) 0 0 WD 02/ 057267 PCT/ LI SO / 45280

In another embodiment of the compound, the compouhd has the

structure:
HO
5
NH
/
N ' \\
10 AN
N N ©
of
(Compound 1714)
15
In another embodiment of the compound, the compound has the
structure:
HO
20

Cl



233 in anot her enbodi t of the conmpound, the cogound has "t fieJUN PR
structure: H3C\ 0 5 0d 10 NO NHI15 In ot her enbodi nent of the
conpoundyotih@seempound has the structure: H3C\ 20 0O OPCEUNARSC N N

0-< N H 30 AN 2005 WO 02/057267 PQRAUSO1/ 45280 234 In anot her enbodi nent

of the compound, the conpound has zhe

In ancother embodiment o©of the compouncd, the compound has the

structure:

N = I \ o]
Ny .

10
(Compound 1715)

In another embodiment of the compound, the compound has the
structure:

IS5 CH,

[
In another embodiment of the compound, the compound has the

25 structure:

CH
° ;]

§>—’/
NH

N =

s

30 ’ N/‘I\_\ Cl



structure: N2 50 C NCO N101 NO NH 15 (Conmpound 1717) Jn another
enbodi nent of the conpound, the conpound has the structure: 20 /N (B2

ONC NNO30OO-1i ik J W 02/057267 PCT/USO /45"280 235 In

anot her enbodi nent of the conpound, the conmpound has the structure: NH2 5

This invention also provides a compound having the structure:

10
VIIT
wherein R;, Rz and the nitrogen together are 3-hydroxy
pyrrolidino, 3-methyloxy carbonylmethyl pyrrolidino, 3-
15 aminocarbonylmethyl pyrrolidino, or 3~hydroxymethyl
piperadino;
wherein Rs and Rz are independently H, substituted or
unsubstituted alkyl, or aryl.
20
In one embodiment of the compound, the compound has the
structure:
(— HO
™
25
>
nZ | \
v N

{Compound 1711)

230



O C N10cl NNN NO HI15 In another enbodi of the compound, the
corrpound has the struc e: 20 (r OH N 25 NNN Hd 30 (CGrrpIoUUﬁlg 0

1718) - é{ﬂum’%n anot Ner enbodi nent of the conpound, thecwosmpasrsd has the
structur e 231
In another embodiment of the compound, the compound has the
structure:
HO
5
N
N , \\
10 \N N
H
(Compound 1703)
15
In another embodiment of the compound, the compound has the
structure:
HO,/
’ Zi:—:j>
N
N/// \\
25 '
AN

Iz



has the structure: OH NNNO 25 NHC1 Thi nvention al SO prowi des)
a nmet hod f@hh4-8@t i ng a disease 30 associated with A3 adeggaisngissscept or
in a subject, conprising adm nisteringgto the subject a therapeutically
effective amount of any of the conpounds IV, V, VI, VIl, or VIII. 236 -- |
J LUN In one enbodi nent of the nmethod, the subject is a mammal. |n anot her
enbodi nrent _of the nethod, the mammal is a human. 5 In another enbodi nent of
the nmethod,INsANP AL adeRBeRfHBSRECEPt e iPBRABE at Btk wiehpausenties the
nervous systemdis@.der, a cardi ovascul ar disorder, asthmg,
hypersensitivity, rhinitis, hay fever, serum sickness, allergic
vasculitis, atopic dermatitis, rmatitis, psoriasis, eczenm,

i di opat hi pul ronary 10 fibrosis, eoN nophilic chlorecystitis, chronic airway

N10 NO NHCL 15 Inﬂot her enbodi ment of the w‘pound, t he congou“r!d

5
N
NF \
0 |
\ N
N H
15 In another embodiment cf the compound, the compound has the
structure:
HG
\

’ O/\<
25 § , y

30 (Compound 1716)



i nfl ammati on, hypereosi nophilic syndrones, eosinopgalic gastroent&riliiisiiis

edema, urticaria, eosi hilic nyocardial di seaseepi sodi c angi oedenma
W th eog&agﬁmgkka, i nfl tory bowel disease, ulcerativemOSIIHEE0
al l ergi c granulomatosis, 15 carci nomgiosi s, eosinophilic granul ong,

famlial hisocytosis, hypertension, nmast cell degranul ation, tunor,
cardi ac hypoxia, cerebral ischema, diuresis, renal failure, neurol ogical
di sorder, nental disorder, cognitive disorder, nyocardial ischem a,
bronchoconst r eobkbrr a@ntbwdifes)t suf of herunemdpyedse th20 @mamitst diseasee

G ave's diseasgﬁuggabetes, mul tiplaclerosis, anaema, psoriasis, fertility
disorders,STﬁ%UE erf hyemat osus, reperfusiothpjury, brain arteriole

. . . 3
di aneter, the release of allergic nediators, “scleroderma, stroke, global
-ischem a, central nervous system di sorder, caﬁgiovascular di sorder, 25
renal disorder, inflammatory disorder, gastroiptestinal disorder, eye
di sosder, allergic disorder, respiratory gdrsgrder, or inmunol ogica
-di sorder. Diseases associated with adenosi ne , A21, A2b and A3 receptors
30 are disclosed in WD 99/06053 and /WO 09822468 WO 09705138, WD 09511681,
WO- 09733879, JP-09291089, PCT/US98/16053\and U.S. Patent No. 5,516, 894,
the entire content of which are ful JUN2 005 W 02/ 057267

PCT/ USOl / 4- N280 238 incorporate hereith by reference. This invention also
provi des a water-sol uble prodrug of any of

Ci
10
i’ .
15
In another embodiment of the compound, the compound has the
structure:
HaC
20 \b
o]
-
25

N4%F:ﬂ::ﬁ>>__ﬂ\ ¢
G

30



t he conmpounds 1V, V, VI aVll, or VIII; wherein sai ter- 5 sol uble jy 965
prodrug that is netabol '@8d in vivo to an active d whi ch selectiveiy‘ J
i nhi bit & efl@nosi ne receptor. I n one enbodi nent of the prPOTRGH/4R8 d
prodrug is netabolized in vivo by egi¥erase catal yzed hydrolysis. 10 This

i nvention al so provides a pharmaceutical conposition conprising the
prodrug and a pharmaceutically acceptable <carrier. 15 This invention also
provi des a_nethod for inhibiting the activity of an A3 adenosi ne receptor
in a cell, WnicdH Cofbr FRESIEBRAE abti AG es AWRBING wi T apgmpPun e hesnpounds
[V, V, VI, g¥ltluet e VII1. 20 I n one enbodi nent of the method, the conpound
s an antagonist of said A3 adenosine receptqy, In another enbodinent of

t he pharnmaceutical conposition, said pharnmac Ui cal conposition is an
ophthal mc formulation. 25 In another e ifrent of the pharmaceuti cal
conposition, said pharmaceutical conpgsitiofy is an periocul ar, retrobul bar

or Pntraocular injection formula 1 30 In‘gnot her enbodi nent of the
pharmaceutical conposition, said/ pharyaceutical conposition is a systemc
formulation. 9 0 - | i ( J'N213Q 5 02/ 0-557267 PCT/ US01/ 45280 239

This invention also provides a nethd for treating a

N/ \ _ Cl
10 ’
\
N N o
15 {Compound 1717)
In another embodiment of the compound, the compound has the
structure:
20
NH,
§*“-<:
0]
{ -
N
25

N/// | \\ Ct
30 '



gastrointestinal disordegr in an subject, conprisi n‘/adm' ni steringq t‘pji“{_)l‘l}ggﬁ
an effective anmount of iib of the conpounds IV, V@I, VII, or VIII. n
one enbogigedstb the nethod, said disorder is diarrhea. PCHUSHGINA#Y

enbodi mrent of the method, the subjece3sis a hunman. 10 in anot her enbodi nent
of the method, the conpound is an antagoni st of A3 adenosi ne receptors.
This invention provides a nethod for treating respiratory disorder in a
subj ect, conprising adm nistering to 15 the subject an effective anount of
any of thelRoAPBLAGS BPLOFIMapT "Qf | the CRAPPUNEn GRE &SRRRAUYTEHhth®F EhE

met hod, sajd, dig@rder is asthma, chronic obstructive pul nonary di sease,
allergic rhinitis, or an 20 upper respiratory disorder. |In another

embodi ment of the nethod, the subject is a hwmn. In another enbodi nment of
the method, said compound is an 25 antagoni/st “of A3 adenosi ne receptors.
This invention also provides a nethod reating damage to the eye of a
subj &ct which conprises adninisterin Nd subject an effective anount
‘of any of the conpounds IV, V, ; O VIl,Yor VIII. In one enbodi nent of
the net hod, said danage conprisges retinal JUN WD 02/057267 PCT/ US01/ 45280
240 or optic nerve head danmage.

In another embodiment of the compound, the compound has the

structure:

20
OH
- N
[:::::I//L§§N N o
cl
30

{Compound 1718)



| n anot her enbodi nent of the nethod, said damage |s acute or chropic. 5 In
anot her enbodi nent of the nethod, said damage is the result of gl u&@h@ﬂg
edema, ischem a, hypoxia or traunma. |In another enbodi nent of the nethod,
the subject is a human. 10 In anot her enbodi nent of the nethod, the
conpound is an antagoni st of A3 adenosine receptors. This invention also
provi de a pharmaceutical conposition 15 conprising a therapeutically

ef fective mounio1Qfr a8 Odikdie: §PMRAMNASHPYbunY, Mhe Vebrnp&ind! hhsandea
pharmaceutically acceptable carrier. In one enbodi nent of the

phar maceutsitgalctvgeposi ti on, said 20 therapeutically effective anount is
effective to treat a respiratory disorder or a gastrointestinal disorder

I n anot her enbodi nent of the p CquﬁPsqj conposition, said

gastroi ntestinal disorder is (diarrhda. 25 O anot her enbodi nent of the

phar maceuti cal conposition, i rgspiratory disorder is asthma, allergic
rhimtis, or chronic obstructj | monary di sease. 30 I n anot her

enbodi nent of the pharnmaceuti catyconposition, said pharnmaceutical
conposition is an ophthalmc forfpulation. 1 JW4 2Mb WD 02/ 057267

PCT/ USCOL/ 45280 241

10
15 In another embodiment of the compound, the compound has the

structure:

OH
20
i
25
Cl

This invention also provides a method for treating a disease

30 associated with A; adenosine receptor in a subject, comprising

administering to the subject a therapeutically effective amount

of any of the compounds IV, V, VI, VII, or VIII.
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In another enbodi ment of the pharmaceutical conposition, said - 1 jii 73
phar maceuti cal conposition is an ;periocular, retrobuibar or intraocul ar
injection fornmulation. 5 In another enbodi nent of the pharnmaceuti cal
conpcs-ition, said pharmaceutical conposition is a system c formnul ation.

I n anot her enbodi nent of the pharnmaceutical conposition, said

phar maceuti cal conposition is a surgical irrigating solution. 10 This

i nvent -i 0 B ShdTMSItnehaskaged mhaidmCettd Calb £OPPOSI 4 | Rimb &1 . tTeating
a di sease associated wth A3 adenosine receptor in a subject, conprising:
(a) a container holding a therapeutically effective amount of any of the

conpounds 4.V, | ldhe ahsk i r@?ﬁ' s. fo | sai d
conmpound %rar%\éte%% Eégml%oﬁldne [ se%ééeélll% a sl'&%%’ec%ﬁé rrp&(l)%d:!éé rgep#@{éﬁt ed by
the formula IV, V, VI, VII, and VIl can be synthesized by the Schenes

I-1X -)O0 us herein,.."A conpound is, A3 .selective, = neans that a
commbund HX ATk ARRsHIERG OF ot hR NS it R Te AupporiBrtae BRksBrore,
]E i mahhi g_hlejlrs t fw"sddiatd tetd)had?h?)sé.n_ecé‘ntrcﬂ) inelﬁfoﬁbﬁygieﬁhediﬁdfﬁéflpg abs
urther illustrate t he, fol | owi ng exanpl es ich'jn np way shou e
const r ued %Psr‘iﬂﬂ‘f%s‘?‘ﬁelat%e 1?‘?%5??@%“ 'cgﬁf%‘?ﬁ%erb?ltéwl?%f e etEk1s,
pendi ng paigpt pepkicat keREMANG i qrHdldsshed Natwfilc apRldsations, citssic

t hroughout this application, including those referenced in the background
30 secti orfepat Hekehyd¢HRat Yottt REPYIF T Br BCEEMF t LRBVPYCFLPUHRRASE 00d

that, the npdglssused tdypughowiiibe exPte&SyH fris, chronic  airway

inflammation, hypereosinophilic syndromes, eosinophilic
gastroenteritis, edema, wurticaria, eosinophilic myocardial
disease, episodic angiocedema with eosinophilia, inflammatory
bowel disease, ulcerative colitis, allergic granulomatosis,
15 carcinomatosis, eosinophilic granuloma, familial htdocytosis,
hypertension, mast cell degranulation, tumor, cardiac hypoxia,
cerebral ischemia, diuresis, renal failure, neurological
disorder, mental disorder, cognitive disorder, myocardial
ischemia, bronchoconstriction, arthritis, autoimmune disease,
20 Crohn's disease, Grave's disease, diabetes, multipleclerosis,
anaemia, psoriasis, fertility disorders, lupus erthyematosus,
reperfusion injury, brain arteriole diameter, the release of
allergic mediators, scleroderma, stroke, global ischemia,
central nervous system disorder, cardiovascular disorder,
25 renal disorder, inflammatory disorder, gastrointestinal
disorder, eye disorder, allergic disorder, respiratory

disorder, or immunological disorder.

Diseases associated with adenosine A;, A,,, A;, and A; receptors
30 are disclosed in WO 99/06053 and WO-09822465, WO-09705138, WO-

09511681, WO-09733879, JP-09291089, PCT/US98/16053 and U.S.

Patent No. 5,516,894, the entire content of which are fully
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accepted nodel s and t hatgmhe denonstration of effic in these U N Q8 305
WO 02/ 057267 PCT/ US01/ 4 0 242 nodels is predicti of efficacy in
humans. Awelo2lokmd7 arti san will know that metabolism of thd@owPddishs

di scl osed herein in a subject producess8certain nlo' Loaica'. 1V 5 active
met abol i tes which can serve as cruas. This invention will be better
understood fromthe Experinmental Details which follow However, one
s::illed in,the art will readily appreciate that the specific nethods and
resul ts 10 4PSEEESEE & BeREMEN ;7yi FFGSEFAEFve of the invention as described
nore fully in the clains whic- follow thereafter. Exanple 24: Adenosine A,
Ant agoni st Experinentals Conpound 1700 (Table 17 below): M (ES): 366.1
(M+). 15TEsRps0NE"E79D E#ggl BrRY1H8f ofy)Wa WS (5, 2P s Prodams+ pf. any cf
Conmpound 1316e( g uhddetow) v, My (,ESy11 358 2vi i+l Juhe {QOAPOUN4 14Q3 e ~
(Table 17 below): M5 (ES): 357.1 (M+1). 20 Conpound 1719 (Table 17 bel ow)

| H- VR (. F e Brogwse) thars is(methplizeciin( i ve Hp an3acgige(sirug
H , 3. 5 gwﬁqkhzs@hectével 2i@%ﬁbi¥ Wb adénbs?n@ ﬁ@&e%%gg.’ 6. 55 (s, 1
H 15 (s, 1 H) . <7 A9 (m 28 8.35°(m 28 . 25 Gonpound 1704 (Tabi e

17 below): M5 (ES): 367.0 (M+1). Conpound 1706 (Table 17 below) : !H NWR

200MHz, 3bn i 2H)s, +1,602, a4 r ) RS d
(1H), 5. 70 33 )31%, %Eééds.(“%]nﬁz;a?r é.q"ss(g’(g),ﬁ%ﬁ?m\] :E%?séﬁgg?(g].sgl?@}ﬁf’%f% g;n
in vivo by esterase catalyzed hydrolysis.

10
This invention also provides a pharmaceutical composition
comprising the prodrug and a pharmaceutically acceptable
carrier.

15 This invention also provides a method for inhibiting the
activity of an A3 adenosine receptor in a cell, which comprises
contacting said cell with any of the compounds IV, VvV, VI, VII,
or VIII.

20 In one embodiment of the method, the compound is an antagonist
of said A3 adenosine receptor.

In another embodiment of the pharmaceutical composition, said
pharmaceutical composition is an ophthalmic formulation.

25
In another embodiment of the pharmaceutical composition, said
pharmaceutical composition is an periocular, retrobulbar or
intraocular injection formulation.

30 In another embodiment of the pharmaceutical composition, said

pharmaceutical composition is a systemic formulation.



32.0Hz), 7.50 (m 3H), 8.40 (m 2H), 10.83 (brs, gdH . 30 Corrpoungoél
(Tabl e 17 bel ow) I\/IS ) : 347. 0 (M+l) io, r UO Conpound 1 N 2005

(Tabl e 17 bel 92@17 399.0 (M +l). Conpound 1709 (Tebt@sdi/ssbel ow): M
(ES) 383YQ%% 5 Conpound 1710,4sTabl e 17 below): M5 (ES) 434.0 (M+l).
2 Compound 1711 (Table 17 bel ow) H NVR (200vHz, CD20D) d 3.95 (d, 2H, J =
5:8Hz) , 4. 23 - 4. 31 (m 2H , 4. 53 (t, 2H J = 8.8Hz), 6.30 (d, 1H, J
= 3.0Hz), 6.98 (d, 1H, J = 3.0Hz), 7.45 10 - 7.48 (m 3H), 7.83 - 8.42 (m
2H), 9. 70Ttbes, itdentBn( ES)Lsc 2§.clvidds+] )a Compowritl 1742 (Tabéeidd bel ow)
. "H-NWMR (200VHz, 0D)..d 3..02 2 3. 92 ( 5 09 2 2H... 6.53
(s, 1H), é@’??@&h(*gr[g%l%*s, f&f?ré%z (an“ \2}%5‘; ?‘EiH)f‘dé‘,% 1H
J = 8. 2Hzrdmini% t@ img BH)J ,tiHe G@rD efE.ecSJ.@e( detht,mfI.H)o*c &’1\_3 S E( mrh2H)
M5 (ES) 445.1 (M++l) ou 1713 le 17 bel ow) H NMR (200VHz,
CDC13) d »9@?9“%@51 130 (me;( qu zg??z 00 (m 1H , 2. 10 - 2. 4 0
(m slH) , 2.70-3.05 (m 3H), 309314(m 2H) 316- 338(mlH) 345
(d, "1H, J 14Hz), 3.53-3.60 3.92 (

14Hz) , 51”59”& emﬁqdl\ﬁ“entS(orP H%)e meéhi’? (§alfo15°€d§§ 655§ %rﬁrhfﬁ)
6.64-6.71 (m 1H), 7.11-7.19 (m 2H), 7.43- 25 7.46 (m 3H) , 8.38-8.42 (m

Ciiy e (R kriochet Sniatnent TOURT RETRCLARNE L0nJ8 s WBLLRR. 47O

10 In another embodiment of the method, the compound is an

antagonist of A3 adenosine receptors.

This invention <further provides & method for treating
respiratory disorder in a subject, comprising administering to
15 the subject an effective amount of any of the compounds IV, V,

Vi, ViI, or VIII.

In one embodiment of the method, said disorder is asthma,
chronic obstructive pulmonary disease, allergic rhinitis, or an

20 upper respiratory disorder.
'In another embodiment of the method, the subject is a human.

In another embodiment of the method, said compcund is an

25 antagonist of A3 adenosine receptors.

This invention also provides a method for treating damage to
the eye of a subject which comprises administering to said
subject an effective amount of any of the compounds IV, V, VI,

30 VII, or VIII.

In one embodiment of the method, said damage comprises retinal



Compound 1715 (Table 17 gelow): M5 (ES): 505.0 (Mr 30 Conpoend &6;0
(Table 17 bel ow): 1H NV 200VHz, CD30D) d 1.65 ‘1H) 2.18 (m 1H, * 5
2.49 (br g o2bt72¢n = 6.2Hz), 2.64 (m 1H), 3.38 (m 1H), PCOOQYHSBH), 3. 72
(m 1H), 3.93 (m 1H), 4.10 (m 1H) 246.06 (2, 2H), 6.58 (s, 1H), 6.92 (m
2H), 7.02 3 (m 1H), 7.23 (dd, 1 H J= 8 1Hz), 7. 39 (m 3 H , 8
2 (m 2 H 243 WD 02/0: 57267 PCTXS01/4~5280 244 MNB (ES) : 4 -7 7 . 1
(V-"+ 1 Conpound 1717 (Table 17 bel ow) HNWR (200MHz, CD20DL d 1:69 (m
1H), 2.26 (3R RHic Nepvq dieaydame@sty), 2.7~2 ~m 1H), 5 3.53 (m 1H), 3
.83 (m 1H , 4 .02 (m '-H) , 4 14(dd 1H J= 10.6, 7.0Hz), 5.14 (2,
2H), 6.69 (s, 1H), 6.96 (m 2H), 1H), -7.25 (dd, 1H J = 8.0OHz),
11.30, (m Imancet@%-(ﬁ?\o?wmenw&s?e m&GQOE ) (V23R dEFRESpouURF 1780t
(Table 17 hel.oWic H NMR (200MHz, CD.-.0D) d 1.40 2.00 (m 5H), 3.52 (d,
5H, 7.6Hz), 3.80 - 4.00 (m 1F), 4.00 4 . 2 0 (m 3H) ., 4-50(m 2 H

C,.)

, 6. 86 -0 .50 (m 2H , 6. 54 (S 1H), 6.84 - .92 (m IH), 7.05
(t, 114, J = & 3 di rferdd f(mh Bk n8a., 2544(d &8 )M S
(E 5 428 dig%ﬂqeri 5 50 - 25 36 WO 02/ 057367 P?:?%%301§45280 .

of glauccma, edema, _sbhemla, hvpox1a or trauma.

In another embodiment of the method, the subject is a human.
10
In another embodiment of the method, the compound 1is an

antagonist of A3 adenosine receptors.

This invention also provide a pharmaceutical compesition
15 comprising a therapeutically effective amount of any of the
compounds IV, V, VI, VII, or VIII and a pharmaceutically

acceptable carrier.

In one embcdiment of the pharmaceutical composition, said
20 therapeutically effective amount is effective to treat a

respiratory disorder or a gastrointestinal disorder.

In ancother embodiment of the pharmaceutical composition, said
gastrointestinal disorder 1is diarrhea.

25
In another embodiment of the pharmaceutical composition, said
respiratory disorder is asthma, allergic rhinitis, or chronic

obstructive pulmonary disease.

30 In another embodiment of the pharmaceutical composition, said

pharmaceutical composition is an ophthalmic formulation.



tinmes nore selective th ot her three subtypes. ound Structure Ki’
Ki - A2a K 24h-A3 1202 NHCH 3 NI CH N NH HIC IMO0QusH/4stdN CH NH

10 CH , JUN2-C.dj-3 WO 02/0.57267 PCT/USQO /4, -s280 246 H 1309 NyCH3
0 NCH3 5 NCH

2 4 '5 TABLE 17. AdenosiQe Al Receptor Sel ective g‘ounds at Ieast-‘llgﬁi’ 255

In another embodiment of the pharmaceutical composition, saia
pharmaceutical composition 1s an periccular, retrobulbar or

intraocular injection formulation.

5 In another embodiment of the pharmaceutical compecsition, said

pharmaceutical composition 'is a systemic formulation.

In another embodiment cf the pharmaceutical compositicn, said

pharmaceutical composition is a surgiceal irrigating solution.
10

This inventio also provides a packaged pharmaceutical

composition for treating a disease associated with A3 adenosine

receptor in a subject, comprising: (a) a container holding a

therapeutically effective amount of any of the compounds IV, V,
15 VI, VII, or VIII; and (b) instructions Ior using said compound

for treating said disease in a subject.

Compounds represented by the formula IV, Vv, VI, VII, and VIII

can be synthesized by the Schemes I-IX.

As used herein, “A compound 1is A3 se.ective.” means that a
compound has a binding constant to adenosine A3 receptor of at

least ten time higher then that to adenosine A,, A,,, Or A,,.

25 The invention is further illustrated by the following examples
which in no way should ke construed as being further limiting.
The contents of all references, pending patent applications and
published patent applications, ciced throughout this
application, including those referenced in the background
30 section, are hereby incorporated by reference. It should be
understood that the models used throughout the examples are

accepted models and that the demonstration of efficacy in these



NNH 10 1701 H3C 15 Nyo HNNHCH3 N 20 Ni(, HO O - 19Ul 20
2005 WD 02/ 0-57267 PCTABS01/45280 247 1311 H3C 0@ HN

10 15 13\ 6hbskd70 20 HN Nil CH, PCT/US01/45280

10

15

20

25
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models 1is predictive of efficacy in humans.

A skilled artisan will know that metabolism of the compoundcs
disclosed herein in a subject produces certain biologically

active metabolites which can serve as «rugs.

This invention will be better understood from the Experimental
Details which follow. However, one s:illed in the art will
readily appreciate that the specific methods and resul:ts
discussed are merely illustrative of the invention as described

more fully in the claims which follow thereafter.

Example 24: Adenosine A, Antagonist Experimentals

Compound 1700 (Table 17 below): MS (ES): 366.1 (M +1).
Compound 1710 (Table 17 below): MS (ES,: 381.1 (M +1).

Compound 1316 (Table 17 below): MS (ES): 353.2 (M +1).
Compound 1703 (Table 17 below): MS (ES): 357.1 (M+1).
Compound 1719 (Table 17 below): *H-NMR (200MHz, d,-DMSO) ( 1.75
(m, 2H), 3.11 {(m, 2H), 3.35 (s, 3H), 3.59 (m, 2H), 5.72 {(m,
lH), 5.96 (m, 1H), 6.55 (s, 1H), 7.15 (s, 1H), 7.49 (m, 2H),
8.32 (m, 2H).

Compound 1704 (Table 17 below): MS (ES): 367.0 (M +1).

Compound 1706 (Table 17 below): ‘H-NMR (200MHz, CDCl,) d 1.22
(m, 2H), 1.60-2.40 (m, 4H), 4.53 (m, 1H), 4.94 (m, 1lH), 5.70
(d, 1H, J = 8.2 Hz), 6.35 (d, 1H, J = 2.8 Hz), 6.97 (d, 1H, J
= 2.0 Hz), 7.50 (m, 3H), 8.40 (m, 2H), 10.83 (brs, 1H).

Compound 1707 (Table 17 below): MS(ES): 347.0 (M +1).

fn

'~l~ NH CH 3" N CH

"

o
W
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N25 CHNN H 10 WO 02/057 267 PCT/US01/4-5280 248 1310 H3C NH O N H NH
CH NCH3 10 15 1316 HN O NH 20 NHCH3 NCH3 25 NH 30 0 & § JUH Y
200, 5 WO 02/ 07267 PCT/ USO1/4,5280 249 17 00 2 h3c --rs 5 HN NH cH, "%

Compound 1708 (Table 17 below): MS (ES) 399.0 (M-+1).
Compound 1709 (Table 17 below): MS (ES) 385.9 (M-+1).
5 Compound 1710 (Table 17 below): MS (ES) 434.0 (M++1).

Compound 1711 (Table 17 below): ’H-NMR (200MHz, CD,OD) d 3.95
(d, 2H, 0 = 5.8Hz), 4.23 - 4.31 (m, 2H), 4.53 (t, 2H, J =
8.8Hz), 6.30 (d, 1H, J = 3.0Hz), 6.98 (d, 1H, J = 3.0Hz), 7.45

10 - 7.48 (m, 3H), 7.83 - 8.42 (m, 2H), 9.70 (brs, 1H). MS (ES):
281.1 (M'+1).

Compound 1712 (Table 17 below) : 'H-NMR (200MHz, CD,OD) 4 3.02
(m, 2H), 3.92 (m, 2H), 5.09 (2,2H), 6.53 (s, 1H), ©0-7.04 (br

15 s, 1H), 6.92 (m, 2H), 7.02 (m, 1H), 7.21 (dd, 1H, J = 8.2Hz),
7.40 (m, 3H), 7.50-7.80 (br s, 1H), 8.33 (m, 2H). MS (ES):
445.1 (M'+1).

Compound 1713 (Table 17 below): 'H-NMR (200MHz, CDC1l;) d
20 1.65-1.80 (m, 7H), 1.88-2.00 (m, 1H), 2.10 - 2.40 (m, 1H),

2.70-3.05 (m, 3H), 3.09-3.14 (m, 2H), 3.16 - 3.38 (mlH), 3.45

(d, 1H, J = 14Hz), 3.53-3.60 (m, 2H), 3.84-3.92 (m, 2H), 3.97

(4, 1H, J = 14Hz), 5.55 (t, 1H, J = 5.8Hz), 6.17 (s, 1H),

6.55-6.59 (m, 2H), 6.64-6.71 (m, 1H), 7.11-7.19 (m, 2H), 7.43-
25 7.46 (m, 3H), 8.38-8.42 (m, 2H), MS (ES): 484.0 (M'+1).

Compound 1714 (Table 17 below): MS (ES): 471.0 (M'+1)

Compound 1715 (Table 17 below): MS (ES): 505.0 (M'+l).

30
Compound 1716 (Table 17 below): 'H-NMR (200MHz, CD;OD) d 1.65
(m, 1H), 2.18 (m, 1H), 2.49 (br d, 2H, J = 6.2Hz), 2.64 (m,
1H), 3.38 (m, 1H), 3.69 (s, 3H), 3.72 (m, 1H), 3.93 (m, 1H),
4.10 (m, 1H), 5.06 (2, 2H), 6.58 (s, 1H), 6.92 (m, 2H), 7.02
35 (m, 1H), 7.23 (dd, 1H, J = 8.1Hz), 7.39 (m, 3H), 8.32 (m, 2H).
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NCH H10 15 HO 170220 N HO 1 0 - 1 Jull"'i 02/ 057267 . 5 e
PCT/I'SO/4'-,,280 2.5, 1704 Ch, NH 0 5 NH CH, N H 10 170% ﬁ#ulguw
b-" NH Cilg 02/07887 3 PCT/USU1/45280
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MS (ES): 477.1 (M'+1).

Compound 1717 (Table 17 below): -H-NMR (200MHz, CD.0D) d 1.§€¢
(m, 1H), 2.26 (m, 1H), 2.42 (d, 2R, J = 7.4Hz), 2.72 m, 1lH),

5 3.53 (m, 1H), 3.83 {m, 1H), 4.02 (m, 1H), 4.14 (dd, 1lH, J =
10.¢, 7.0Hz), 5.14 (2, 2H), 6.6% (s, 1lH), 6.96 (m, 2H), 7.06
(m, 1H), 7.25 (dd, 1H, J = 8.0Hz), 7.39% {(m, 3H), 8.35 {(m, 2H).
MS (ES): 462.2 (M+1).

10 Compound 1718 (Table 17 below): ‘H-NMR (200MHz, CD.OD) d 1.40
- 2.00 (m, 5H), 3.52 (d, 2H, 7.6Hz), 2.30 - 4.00 {(m, 1H), 4.00
- 4.20 (m, 3H), 4.50 (m, 2H), 6.36 - ©.50 (m, 2H), 6.54 (s,
1H), 6.84 - 6.%92 (m, 1H), 7.05 (t, 1lH, J = 8.2Hz), 7.30 - 7.45

{m, 3H), 8.24 (d, 2H, J = 9.8Hz). MS (ES): 449.0 (M-+1).
15

20

25



NN20 0 JW 5 WO 02/057267 PCTA' S01/4.5280 251 1706 NH 5 N 'NMH%WF
10 1707 0 N 15 HN NH 20 N 25 WO 02/ 057267 PC 01/ 45280 252 d"'l‘l'iN(“J"’J
1706 5 NI\_i’O 02/057267 PCT/US01/45280
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TABLE 17. Adenosine A: Receptor Selective Compounds

* at least 10 times more selective than other three subtypes.

Compound Structure Ki-Al Ki-A2a Ki-A2b [Ki-A3

5 n202 Y *

CH,

N/ i \ CHy

/

H4C (o]
CH
n700 \l/ ’

ch,

10




N:",-, 11 :\ N NH 115 H2N O 1709 NH CFb N N N H 25T NUMED)S

02)V\B7267 PCT/USQ / 4. 2; 253 0 1710 NH 5 NH HO 15 1711 N N 20
WO 02/057267 PCT/USO1/45280
246
*
N cH
1309 \[( :
e}
N CH,
5
=
N
T e

z
Iz

10
1701 HaC *

H,C\/N\fo

15
HN
INH cH,
7
N
T

20 ~




NN H 251712 (NN""~NH_Hcl Od30 NN --1 H 02/ 057267

PCT/ USQ / 45280 254 C~j .713 NH~\ O HN 5 NH 1 1714 NH 715 &IUN ?\l}%‘h
WO 02/057267 PCT/US01/45280
247
311 HaC *
>=0
HN
5 \l\\\
NH CH
N
T =
~, "
10

15
1312 = -
HN
%o
20 HN
NH oH,
NF
25 | N CHs




20 0 / CHI
1716 HHC\ 0 O

10

15

20

25

30

1715 ~-Nm N cl

30 JUN WD 02/0572

PCT/ USO / 4528

Hp oy

-1 C N 10 1717 15 cl N H 20 OH 25 1718
WO 02/057267 PCT/USO1/45280
248
1310 HyC *
NH
0] NH

1316




NO H30cl I JUNZ20Q5 WO 02/0.57267 PCT/ LI SOg5280 256 NH, V*ﬁ]”g 8
NH 5N, H N10 H NH cl 15 20 2500 - ¥9J UN 20, 5- U
02/ 0, 57%6()5@1/25150/452 0 25 7 This invention provides aPCBsousdshavi ng
the structure: 0 H5 OR) NH 2 249
n7¢2 h,c\]/s *
HN\\\
5 NH CH,
/
R =
x, N
10
15 Ho *
1703
7
20 B
\/\E




structure: NH2 N - NN H 20 1S06 This

ention further

N"JIN 10 C3 H 1505 TU I nvention al so provi des‘corrpound havi n
N

providesgab7 nd haV|ng the 25 structure:
35 0

NNH 1 0 - A JUN 20015)

I nvention al so provides a conmpound having the structure-:

~(S) N H 2 p&rNW61/4508B80 N 10-
3402/ 0- 57267 PCT/ USOl / 45280 258 This

HO (S)

n704 Chy
.
0)\NH
5
NH chy
=
T l \ CHy
N Y .
10 |
P
NH,
1705 ©
o
: 2.
NH oH,
=
1 | \ CH,
\N N
20

RS I T Ta Tl
JUR 2005




(S NH2 O
havi ng t he

N N N, H
15 structur

08 This invention further
F~(S) NH2 N """~

0O ON

@°

vides a Go
20 NN H TE

89"“250‘”

Thi s |nv\Q@td2;ga72al;so provi des a conpound havi ng the structPGT&SOIHIBPS) N H,

N CONH2 N O 0-/ 30 NN H 1510 331WD 02/057267 PCT/USO /45280 25 9
HO *
L706
NH
5
N/ l \
\\N N
10
n707 / \ o
15 N
N
20 R
\\N N
25




This invention also pro

es a conmpound having the

N 1004 5NNNO H 511 10 This invention fu

havi ng t Reo oSbhi7det ur e:
IN~Z ~\O/-OH 6 25 N H

1---\(S) NH,
i nvention al so provides a conpound haging the structure:

N ""~

.-uc, , u-. e= 1(IN Nk

provi des a conpound

0 15 NN N Hrc@/uDpA28020 Thi s

~ NN ~(S) NO

1708 1
5 NN
=
N l \
©)\N u
10
15 *
Fl.709

25




35 ~ 1 JUN 200,55 WO O 57267 PCT/ US01/ 45280 260 N HN DI N-NFI\IIUP'@ Hi
10 1514 W sres3yention further provides a conpound havi ngPETESOIgESRRICt Ur e:

OH 15 HNNOH 20 NNO H 1515 Th$s invention also provides a conpound
havi ng the structure: 25 OH 30 HN O--r OH

1513 This invention fuﬂer provi des a conmpound hg#ang the structur 30

”f"\/o ¥ ]
Y @
NH
5 N/’ \
\N N
10
HO *
15 n7121
N
=
20 - D
\N N
25
e *
( WRGA
ﬁ NH
30 N/| \ Ci
N, X




N NNH 35 -1 JUN 42&1 WD 02/ 057267 PCT/ USO /| 28280 261 OH "HN:5,.0, N
CNO NHI110 1517 Thi nvention further provide compound havi hg'the. i
structurguoddof{@7 N\H2 N ~r O NO &0 N N-20 H 1518 TRkcs/usnveszsion al so

provi des a compound having the structsre:

CK *
1713 N /
o\ "—<O \
=
/ HN
, [ )
10
*
RO
h 714 .
15 p
N AN
SaaWy
.Cl
20
*

../H
1715 }ﬁ‘

30




25 N(S) NH2 J~ 00 NOO,/~OH no NH 1519 Thigginvention furih?r‘
provi des a conpound havi the structure: .35 1 /0" 57267 JUN R
PCT/ USO %gﬁp_ﬁn@ﬁz H 5NH2 NNNO H10 1 520 Inparfugnitreso
enbodi nent the 1 nvention provides a st hod for treating a disease
associated with A adenosine receptor in a subject, conprising
adm ni st er i ng—t-e—the—subjeet—a—tb—therapedti-cal-yr—effective i-___w
conpounds 15pD5, 1506,| 1507, 5, *

1716 o

o

7\
}?L

10
NK, *
1717
o]
15 N
N/ o]
T N
AN N‘u (&}
Va
20

OH
25 1718 Cj/\
N
-0
30




n,

1508, 1509, 1510, 1511,41512, 1513, 1514, 1516, 15%Z 1518, 1519, 8F %ggo.
In a further enbodi nen he i nvention provides th ove 20 net oti,‘l il
wherein wWeosedpect is a mammal . In a further enbodi ment PREUSAVERBI on
provi des the above nethod, wherein 2fe manmal is a human. 25 In a further
enbodi nent the invention provides the above nethod, wherein said A
adenosi ne receptor is associated with cognitive disease, renal failure,
cardi ac arrl‘y—t—h-m ao,J ﬂ"—co’ﬁ%i'atui'y cp;fjﬁc“a, tr-amrsntrter—refrease,—s l‘jp.tIH
vasoconstri gtion, brady@@pgia, negative cardi ac i notfopy and .30

dronot ropy, |branchocanstriction, neutropil chgnotaxi ¢, reflux condiltion,
or ulceratiVe ﬁ9§dltl n. 35|- i Jut~ In-1-05 MO 02/ 057267 BPCT/ USQ /14; 28C
263 In a fur% odineﬁi\ihe i nvention provides a water4sol uble
prodrug of donpound 150- £ 1-89%, 1507, 1-508,| 1509 1510, 1511, 1512, 1513
1514, 4516, |1-517, 1§16, 15-1 ---- 1520, wherein the water-sol ublje
prodrug is netabolizgd in vivo >c produce an | 5 actijve drug which }

sel ectively |inhibits |Ai adenosing receptor. In a further enfjodi ment |t he

i nvention prlovi des, wherein said\ prodrug is netabolijzed in|vivo by
esterase catlal yzed Hhydrolysis. 10N%n a further enbodi nent tlhe invertion
provi des a phar maceutii cal

Va
N
10 | D
N
Ci
15
20

25



conposition conprising t above prodrug and a phar meuti cally aeceptjabben;
carrier. 15 7n a further odi nrent the invention p ides a nethod for
i nhi bitingotdesmeti vity of an Al adenosine receptor in a cIT/USOARIEO0N
conprises contacting the cell w th compounds 1505, 15C6, 1507, 1508, 15009,
1510, 1511, 1512, 1513, 1514, 1516, 1517, 1518, 1519, or 1520. 20 In a
further embodifest ; hbenkAvanpireripeevedesmpbandbaueingt bad stenctobebiting
the activity of an Al adenosine receptor in a cell, wherein the conpound
is an antagoni st of the Al adenosine receptor. 25 In a further enbodi nent
the invention provides the above nethod for inhibiting the activity of an
Ai adenosine receptor in a cell, wherein the/celk is human cell. 30 In a
further enbodi ment the invention provides the e method for inhibiting
the actisvity of an Al adenosine recepfor\(Rh mH,hu PrHtel |, wherein the
conpound is an antagoni st of Al aden "é\ eceptoxs. 9 0 . "I JUN 2.0005
WO 02/ 057267 PCT/ US01/ 45280 264 ir, furgher ggﬁoddlnent the inventilon
provi des a nmethod fcr treating a di ed with Al adenosine
receptor in a subject, wherein said € asthma, chronic obstructive
pul nonary di sease, allergic rhinpty aqjupper respiratory

10
1505
This invention also provides a compound having the structure:
15
(_TXEQ(NHz
N
o)
'
NZ TN
H
20
1506
This invention further provides a compound having the
25 structure:

o
30 . NJWO—
!
©/|\N/ N
H

35



5 disorder. In a furthergenbodi ment the invention pgovides a nethoddfgy .
treating a di sease asso ted wth A adenosine re‘( or in a subjec SJN 2005
wherein g@hﬂn%gﬁggse is asthma, chronic obstructive 10 pulpgomeso Eispease,
allergic rhiniti's, or an upper respirggory disorder and wherein the

subject is a human. In a further enbodi nent the invention provides a nethod
for treating the above di sease, wherein said conpound is an 15 antagoni st
of Al adenosine receptors. In a further enbodi ment the invention provides a
conbi nati on tIhdsapy:veort iast o gompriideisng tdvenpooumgio tuad 11505 he' .06 c kbbb,
1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 151-7, 1518, 20 1519, or
1520, and a steroid, P2 agonist, glucocorticoid, lucotriene antagonist, or
anticolinergic agonist. In a further enbodinent the invention provides a
pharmaceutical conposition conprising a Phapeutical |y effective amunt

of 25 the conpound 1505, 1506, 1507, 1508, /15 @,p&%lo, 1511, 1512, 1513,
1514, 1516, 1517, 1518, 1519, or 1520, and rmaceutically acceptabl e

carrier. In a further enbodi nent the inventir% preovi des a nmethod for 30
treating a respiratory disorder with the c 1505, 1506, 1507, 1508,
1509, 1510, 1511, 1512, 1313, 1514, 1516, 1517 518, 1-519, or 15-20,
wherein said respiratory disorder is Ei;;fﬁ;NaJ ergic rhinitis, or chronic

obstruq&fve pul nonary di sease. WD 02/ 67 PCT/USQO /45280 2 65

1508

This invention further provides a compound having the

15 structure:
K—TXEQ(NHz
N
o @)
N™ ™
b N OH
1509
) 25 This invention also provides a compound having the structure:
(S} NH,
N
CONH
@] ; 2
0
0~
30 N’ N
H
1510



in a further enbodinent the inve nt 4 .-~n provid t he above . N sans
phar maceuti cal conposit (s) wherei n said pharnma ~i cal corrposiEi"o‘ﬁ‘i"s“"3
an periq&§33[¢n6¢tro Du or --ntraccular - injection foecmutsaiiee 5 In a
further di ifent t he anentlcn pro¥e 1des t he above pharnaceuti cal

conposition(s), wherein said pharmaceutica-IL conposition is a systemc
formulation. 10 in a further enbodi ment the invention provides the above
pharnaceutlcgpléonBB§Frr8ﬁ(§fSowﬁePéFﬁe§a?dcpﬁ89nﬁ8eg?5&89 S RBNPoSPEFHA 'S
a surgical irrigating solution. In a further enbodlnent the invention
provi des a packaged 15 pharnaceuti cal on for treating a disease
associated wth Al adenosine receptor éct conprising: (a) a
cont ai ner hol ding a therapeutically effec |ve anDunt of the compounds
1505, 1506, 150-7, 1508, 20 1509, 1510, 15®H 1513, 1514, 1516,
1517, 71518, 1519, or 1520; and (b) instjuc |o for using said conpound
for treating said disease in a su RS TR a Durther enbodi ment the
‘invention provides a pharmaceutic acceptﬁble salt of the conpound
1505, 1506, 1507, 1508, 1509, 1510”1511, 1512, 1513, 1514, 151 6f 1517,
1518, 1519, or 1520. 30 In a further enbodi ment the invention provides the

above 15811
10
This invention further provides a compound having the
structure: '
[TTﬁﬂwNHz
N
o
15 ﬂ SN
NZ TN
H
1512
20 This invention also provides a compound having the structure:
N (S) NH,
N=\_0O
@A\/ \ O~"OH
NN
/ 25 H
1513

This 1invention further provides a compound having the
structure:
30

35



pharmaceutically *acceptable salt, wherein the pharnmaceutically acceptable
salt of the compound 15 1511, 1515, 1518, or 15 contalns a tafli dWN 2005
sel ected fromthe group Consisting of sodium 0 O - I

02/ 05726 WeOINSE / 45280 266 cal ciuym and anmonium In yé’tCTél\isf"%9 %’ler
enbodi nent the invention provides a & hod for treati ng a di sease
associated with Al adenosine receptor in a pysubject, wherein the A
adenosi ne receptor is associated with congesStive heart failure.
Exemmlification Exanple 21: Synthesis of
1-(6-(4-Fwdroxy-4-phenyl-piperidin-l- 10

y'i.-nmethyl)-2-phenyl -7H pyrrol o[ 2, 3-d] pyri n- 4- yI)
pyrrolidine-2-carboxylic acid am de (1505). npound was synt hesi zed
in a manner simlar to that of Exanple 17*ﬁt|ng syn eS| schene I X with
L- prol i feam de and 4- 15 phenyl - pi perl di n- 4 ) to ob - ~(Rh NH2 OH N

200 NN O N~ N H 25 1505

oan

10 1514

This invention further provides a compound having the

structure:
OH
15
riN
OH
N"I \
20 X N 0
N
H
1515
This invention also provides a compound having the structure:
( ) 23 OH

HN OH
30 g o_//
N | \
x N
NCH

35 1516



30 '-H NWR (d6-DVSO) d 253 (s, 1H), 1.60 (s, 1H), . 84-2.30 (m _6f), 2.66

(m 2H), 3.60 (s, 2H) .88 (m 1H , 4.02 (m 1Hg 4.66 (d, 1H, HUN 2008

6.8Hz) 4ndd2osi26iH) . 6.44 (5, 1H) , 6.94 (s, IH) , 7 .PETUSPUASBO(m 10H)
35 (m 2

, 8. , 11 .6 (brs, 1H) M361(ES) 305. 1 (M+l) ; np, 234-235'C
35 - , JUN WD 02/057267 PCT/USQ /45280 267 Exanmple 22 Svnt hesi s o
f N- % 22 Phenvl - 7H- pyr OH

(2,.,-dlpy--imdin-4-yl',(L)-pro',-inam de& (1500 Conpound 1506 was

synt hesi zed usi ng synthesis schenme VI.7 h L-~:)rclineam de to obtain:
NH2 10 N'-"~ 0 NNN 15 H 1506 - (DMSO-d6) d 2 05 (.m 4 H , 3
.85 'm 1H) 4.05 (m 1H) 4 . 710 (d, 1MyJd=8 . OHz) , 6. 58 (brs, 1H) , 6.
95 (brs, 1H -7 . IL 5 (d, 20 J=3.4Hz) .40 (m 3H), 7.50 (brs, 1H), 8.40
(m 2Hg4 11.6 (brs, 1H ; M5 (ES) : 308N3 (M+l) . np= 236-238"C. Exanple

23: Synthesis of [N (2-phenyl-6-nethox hyl . 7H 00—
pyrrol o[ 2, 3-dl pyrimdin-4-yi)-(L)-prol nan1dé\ ) 25
’ x> N 0

NTH

10
1517

This invention further provides a compound having the

structure:

S,
Ak,
DN \)O\\O/
« 4\ S
N N
H
1518

This invention also provides a compound having the structure:

25

—

s

<:;]{ﬁr/NH2

NZ=\ O Q
s /N o\«)L\OH
N N _

H

1519

This invention further provides a compound having the

structure:



Compound 1507 was synt hegi zed using precurso.- conpgand 23 of Sane
schene | X to obtain: Cl (i 30 NBr N10- I I NN CF3CD2H§| KR
23 0 >--wo dhos7d67h 0~ 0 )-- 0 4 >1 .35 " ~ " 11 IN" T |PQT/US<110'*380

02/ 057267 PCT/ USO / 45280 268 Brom d&223 ( 4 . '23g , 10mmol ) is dissol ved
i n anhydrous methanol (60nL) and DCM (12@yf) and treated with Aa0=7- -nder
N a: r-7i for 1h. The solid is renoved By filtratl'on and washed w th DCN
(2x20nL) . The filtrate Is concentrated svacuo. The residue is 5
redi ssolved in DCM (80nL) - The resulted utlon is --nen washed wth
sat urated NaHCO, solution and br--ne, d er’d over . MySo,, filtered and
concentrated to cive 3.71g 4, of -Ewh ifft e scljd. (s, 9H s 3 .83 (s,
L 2H), 6.70 (s, 1H), 7.47 (m 3H), 8.52HNm 2H). 10 C1 (S) NH2 N O- N

5

N/'I \ NHz
syo~n 0

10 1520

In a further embodiment the invention provides a method for
treating a disease associated with A: adenosine receptor in a
subject, comprising administering to the subject a

15 therapeutically effective amount of compounds 1505, 1506, 1507,
1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517, 1518,
1519, or 1520.

In a further embodiment the invention provides the above

20 method, wherein the subject is a mammal.

In a further embodiment the invention provides the above
method, wherein the mammal is a human.

25 In a further embodiment the invention provides the above
method, wherein said A adenosine receptor is associated with
cognitive disease, renal failure, cardiac arrhythmias,
respiratory epithelis, transmitter release, sedation,
vasoconstriction, bradycardia, negative cardiac inotropy and

30 drohbtropy, branchoconstriction, neutropil chemotaxis, reflux
condition, or ulcerative condition.



0 0- NNL-Prolineamide, DMSON /~- 0 1 15 4 0 12@0C. 4h N N 1% 1xiit 3§05
1507 AryI chloride 4 448g, 6.55mmvol) , DMSO ( ) , L-prolineam de 20
(4 . OdwoleDosPBol ) and NaHCO, (2. 9q) are conbined and PREAH412801200C
under nitrogen. After 4h, the reacti®w® is cooled to room tenperature and
diluted with water (60n1) . The resulted slurry 1is extracted with DCM .
(10x). The cg bn@qvfem%nbﬁbbaYﬁéﬁ»ame wasded Wt satalatedaNabCQol ubie
sol ution and rine, dried over I\/QSO fil tered and concentrat ed Lo give
2.48g brown $EOCFUPRTe CoIRSHTE l(5P~86g, 01941 3% obtrditned *aft ert *Fash - - - -

col um as whit-g , saldd \Mlltr,e geystaksiare; gogfensfsone TH@*texmréVlrpwe
213- 2150C. f lgll\/R(CDCl 2.15 (m 3H), 11.52 (m 1H), 3.26 (s,

|_|)
3.92 (m 1H) wa4ems<cmutm nOQQUQslszﬂ)etaéDQ}BN( 1R, V3EC)E 2PEpIusEgn
(brs, 1), 6.48 (% dH Jhﬂgk(éHFéc&U@ely7r%%1HJﬂs 3H) 2d8n381 08 r2HeptDr78
(brs. TH): M (ES): 3522 (M +). WO 02/057267 PCT/US01/45280 269 Exanpl e
2 4 : Synthesis of 4 - Hydroxy-1 - ( 2 - phenyl - 7H pyrrol o2
dl pyri m di n-4yylJ pﬁ’ﬁfehédi Bebadtaeboxyheciaviedtannderel508:, Gimeund 508

was obt ai neﬂ@wlt L. synthesis scheme Vil -,8--N6,& 48y Sohydraxy prald ipamde

to obtain
hydrolysis.

10
In a further embodiment the invention provides a pharmaceutical
composition comprising the above prodrug and a pharmaceutically

acceptable carrier.

In a further embodiment the invention provides a method for

—
(9]

inhibiting the activity of an Al adenosine receptor in a cell,
which comprises contacting the cell with compounds 1505, 15C6,
1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517,
1518, 1519, or 1520.

In a further embodiment the invention provides the above method
for inhibiting the activity of an A1 adenosine receptor in a
cell, wherein the compound is an antagonist of the A: adenosine

receptor.

In a further embodiment the invention provides the above method

for inhibiting the activity of an Ai adenosine receptor in a

ceil, wherein the cell is human cell.

30 In a further embodiment the invention provides the above method
for inhibiting the activity of an A1 adenosine receptor in a
human cell, wherein the compound is an antagonist of A:

adenosine receptors.



N 10 (S) NH2 O N 15 NgN 1508 (6, 1H, J 9.2Hz), 4 , -NVR Tdl JUNDEm
d1l1. 90 (m 1 H , 3 20 (m 1H) , 4 .37 (s, ﬁ467 Gd, 1F, J =
8 .8, 4 Ov)Y2/05867 30 (s, 1H) , 6. 55 (s, 1H 7 . 15 (s, PZPI)(US(”WMSB? (m
3H , -/ .64 (s, 1H , 8 .37 (m 2H26} 11 . 65 (brs, IH M (ES) : 324 .2
(NI-+') ; nmp = 268- 2-7 10C . 25 Exanple 25: Synthesis of 3- 4- ( (S

'Z'CarbannylﬁﬂyréoEQgFﬂeE'QHB&wﬁmﬁﬁemWé;n*¢%“{£%ﬂ £2ov3a6) = merncd fc
pyrimdin-6-yl] -pr |on|c aci d %1509 mpound 1509 was obt ai ned using
precur sor coer‘iﬁﬁfgl Bf 1328y Nt AT S s%%e‘ﬁget}i‘)@‘t GIsBCHiie Qe N a

Na, HPO4, NaHéﬂB%é%@}fkhé&éhﬁmﬁghd5@Q§éa§e5hsNaNt&5a23d%ﬁonli)@gsgrﬁcLloe
JUN 2005 WO O 057267 PCT/ USOl/4 280 273 The ter-,-butoxycarbonyl p -r

-~ ec 1--- EYHrT Ing S Vs e ?ﬁ'lr?\ﬁalFathP

C. - 145137-mm¢§brdef. S. r- an1o L ', anrd4-=3 (IL.62g, 11.4mrol) were
conbi ned and heazed -Lo 50-C under araon

In a further embodiment the invention provides a method for

treating a disease associated with A: adenosine receptor in a

subject, wherein said disease is asthma, chronic obstructive

10 pulmonary disease, allergic rhinitis, or an upper respiratory

disorder and wherein the subject is a human.

In a further embodimen® the invention provides a method for
treating the above disease, wherein said compound 1is an
15 antagonist of Al adenosine receptors.

In a further embodiment the invention provides a combination
therapy for asthma, comprising the compound 1505, 1506, 1507,
1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517, 1518,

20 1519, or 1520, and a steroid, f2 agonist, glucocorticoid,

lucotriene antagonist, or anticolinergic agonist.

In a further embodiment the invention provides a pharmaceutical

composition comprising a therapeutically effective amount of
25 the compound 1505, 1506, 1507, 1508, 1509, 1510, 1511, 1512,

1513, 1514, 1516, 1517, 1518, 1519, or 1520, and a

pharmaceutically acceptable carrier.

In a further embodiment the invention provides a method for
30 treating a respiratory disorder with the compound 1505, 1506,
1507, 1508, 1509, 1510, 1511, 1512, 1313, 1514, 1516, 1517,
1518, 1519, or 1520, wherein said respiratory disorder is

asthma, allergic rhinitis, or chronic obstructive pulmonary
disease.



for approximately 3.5h. The m xture was then pouredg-4nto water 71,5
(200m ), and extracted .h three 100m portions o 4-1 e conbi nea 6‘F’da¢ﬁ
| ayers V\@\r@(ézt,(tg@f@ughl y washed wth wate--, brine, dried BO®USMIES0
filtered and concentrated to alve a 26sell ow solid whicn was ouri'led by Ir-
r-uratina wh -tlhanc" . to L g Jve 1.55g of a pale yellow solid (7) The

not her |i quor. was Q, UI’LfI ed sh. chro, y (AQ% B OAc_ hove
hexane) to ai Ve aan ag £ onat” n% GD%I mﬁw )O%d“ 1’ 1 ‘(s Ve
9H) , 7 .25 ;(rmrm&d)eutﬂcaABc(onnposlii)‘lonfissz (whezH}nlosagd(SJha_maqupca-
1-56"C (dec) ;léc‘ Ct’l.ao + 1o ( PhY3PFCHCOLBU O N T, QQCﬁ

h NO> 00 L gt230 dle%:l E‘ 6%)8%9 1 7 g’ff V\B.SDdI ssoi ved ﬁa% ﬂF
(20mM ) and cb'@i]%@%@ncf@r‘n\mg%frlca?gon To this was added a OOC sol uti on of
(tert-but oxycarbonvl net hyl ene)-tri phenyl phosphorane (694ng, 1.8mmmol) in

10m of dry THF dropw se through a cannula After 25 3h the m xture was
concentr at ed Hhd aquPFF@BIb)Fr%tfqd(Wieé’ttl ngPewi tHV R handl RIP GRS 565%y PI3VF

of a white SO&H&E&&Qeutlbﬁ%ﬁzcd Oldi k)58 @ﬁerQHh ,53189 ﬁﬁar@k&eutﬁcéﬁ
fﬂ|t1F028092 cgOmpOS:IL--glon 1§ n%vé%gmlc égréé&atfgd .56 :m 2H). 0 -

10 In a further embodiment the invention provides the above
pharmaceutical composition(s), wherein said pharmaceutical

composition is a surgical irrigating solution.

In a further embodiment the invention provides a packaged
15 pharmaceutical ccmposition for treating a disease associated

with Al adenosine receptor in a subject, comprising:

(a) a container holding a therapeutically effective

amount of the compounds 1505, 1506, 1507, 1508,

20 1509, 1510, 1511, 1%12, 1513, 1514, 1516, 1517,
1518, 1519, or 1520; and

(b) instructions for using said compound for treating

said disease in a subject.

25
In a further embodiment the inventicn provides a
pharmaceutically acceptable salt of the compound 1505, 1506,
1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517,
1518, 1519, or 1520.

30

In a further embodiment the invention provides the above
pharmaceutically acceptable salt, wherein the pharmaceutically
acceptable salt of the compound 1509, 1511, 1515, 1518, or 1519

contains a cation selected from the group consisting of sodium,



WD 02/ 057267 PCT/11SAi'45280 271 C1L 0 CL O NNO eN N H, @VN Nb
C 0 THEEtQACO0 9 0 /~4 solution of com our 1565ma 1. 2 l" N A
"m was oidewesd2d70 100 with Et OAc. After addi ng 600ny of’CEéliSallk‘sit‘"(S%
Pd, 10 50% HO and pu.-ging with argén, the m xture was h% dr ogenat ed
under atnospheric pressure. After 8h the mxture was -filtered,

concentrat ed and.sau i dng Ied W L, fl ash chromat ography (100-0 EILOAc in
hexane) to isolate 200rrg (35% of 9 as a clear oil that crystall.ized upon
standing. :HNMR (CDC1.) d 1.112 (s, 9H) , 1.75 15 (s, 19H) , 2.65 (t, 2F) ,
3.32 (tf 2H) 11 Qe a|fﬁ§thErF&m3©é§méﬂl 3 1ﬁ%é¥kﬁﬂﬂ 265 Lk Q &g)hoH Oor
N"~ O 20 NN L-prolinamde N DVSO 85"C 9 10 HKryI chl ori de

(200ng, O. 44r&¥FRACITHEO ¢19DRFTe a%ESECl?Se%rWthaﬁi FEORDRE aesaﬁﬁ*épy her @
conbi ned and daaf&esk t 0n8br&in ker par ghoN e rddetulF si 4 hes Bb XL HEBGT §ith

cooled to room . ,
congestive heart failur=.

Exemplificaticn

Example 21: Synthesis of 1-{6-(4-Hydroxy-4-phenyl-piperidin-1-
10 yi-methyl)-2-phenyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]~-

pyrrolidine-2-carboxylic acid amide (1505).
Compound 1505 was synthesized in a manner similar to that of

Example 17 using synthesis scheme IX with L-prolineamide and 4-

15 phenyl-piperidin-4-ol to obtain:

O(R) NH, OH

20
AN
25
/ 1505
30 ‘H-NMR (d,-DMSO) d 1.53 (s, 1H), 1.60 (s, 1H), 1.84-2.30 (m,

6H), 2.66 (m, 2H), 3.60 (s, 2H), 3.88 (m, 1H), 4.02 (m, 1H),
4.66 (d, 1H, J = 6.8Hz), 4.73 (s, 1H), 6.44 (s, 1H), 6.94 (s,
1H), 7.12 - 7.50 (m, 10H), 8.35 (m, 2H), 11.6 (brs, 1H); MS
(ES): 305.1 (M'+1); mp = 234-235°C.

35



tenperature and partiti gged between water and ethy cetate. Theulayg%ﬁ nane
were separated and the ‘iheous | aver washed with c (3x) . The comi' nfigf™
organi ¢ hayeses7wer e thoroughly washed 30 with water (3x), POTiusel/45@8t ed over
MySC,, filtered and concentrated to2¢ive 10 as a yellow fil mwhich was
purified by flash chromatography (2.5% MeCH in CH.C -1) 185ng (97% . MS
(ES): 435.8 }d%aﬂr@le 23 M MQ.Q2/ 057267, RSP /45280 272 1--\(S) N H
SN2 N"*"~CON~~0 00 NHC, dioxane NO'OH NNN' N5 10 HH

1509 Ester 1@ ,<-¢l]DydimGhin-oioxand was ddiang 420, 505 )concent rat ed HJ .
After 3 hours the m xture was 10 concentrated in vacuo and recrystalized in
EtOH EtQAc to obtain 1509 as a white solid (20ng, 61%. Ms (ES): 360
(M+l). EamqympAfid Yo hess ssyaicrdbi{ed pheiryd - ¢ am eiocar bomgrhe 18I waith
met hoxynet hyl - 7H- pyrrol o[ 2, 3-d] pyri m di n-4-yl)-(L) -prolinamde (1-510)
Conmpound 151G VRES ot $4MelE us? it Y ¥etur sor conpound 23 of synthesis schene
| X to obtain:

(S) NH,
10 N
o]
0
©)\N/ N
H
15 1506

‘H-NMR (DMSO-d,) ¢ 2.05 (m, 4H), 3.85 'm, 1lH), 4.05 (m, 1H),
4.70 (d, 1H, J=8.0KHz), 6.58 (brs, 1H), €.95 (brs, 1H), 7.1% (d,

20 iH, J=3.4Hz), 7.4C (m, 3H), 7.50 (brs, XH), 2.40 (m, 2H), 11.6
(krs, 1H); MS (ES): 308.3 (M'+1). mp= 236-238°C.

Example 23: Synthesis of [N-(2-phenyl-6-methoxymethyl-7H-
pyrrolo[2,3-dlpyrimidin-4~yl)-(L)-prolinamide (1507)

25
Compound 1507 was synthesized using pra=cursor compound 23 of
synthesis scheme IX to obtain:
Cl Cl
Br oO—
’ P P
NZ N  HOCH; DCM, CF3CO,Ag NZ N
- =0 . 1h )=0

23;4 s X



20 C CI Q02CH3 N Br ZCIQC}B N -N~ 10--/ N N DCM  AgOTf « nL\ A
~-0 252300 12 X Bro 23 '1.27g, 3mvol) and cul ar sieve (5@7‘ ?éd
stirred o o3fakssdrous nethyl glycolate (5.8g, 60mmpl) and AoGMISK4QRE8p . 30
The solution is treated with AgOTf urnger N. and allowed to stir for 3h. The
solid is renoved by fiItrat-'-on and washed wi th DCM (2x20m_) . The

filtrate is onc ~H . va fThe residue is 0 - 1 JANZ 0 05_‘NNIO
02/ 057267 PCTAREDT 44%%0 Loy ORI T (6% “XiERrye ol BE
resul t e(6d)rr& )c,arld W@ (_l-“C?anlﬂ arsl treae@ watemo sat unaed NaHQO l—
sol ution and brlggi grled qﬁﬁ& MySc, , flltergd and concentrated to al - e
1 5c of f wnl £9T gdli d T B°HANNR EEPEVES, Pyl tyaLi el 9af Wa“@eoawl’% B
3i4%4 , 5.0 (x20mP2H) Theb.f£8 thsrelky cénclerhi&a@é’a in &R dMral He sCLiu is
CO2CH3 0-/ N CO2CH3 _N O O-/ L-Prolineamide N N N DVMSO, 1200C, 4h
5 redissoclved in DCM (BOmL). The resulted sciction is then washed
with saturated NegHCO, solution and brine, dried over MgSoO.,
filtered and concentrated to give 3.71g 4, 99%) off white
sclid. "H-NMR {(CDCl.,) d& 1.75 (s, 9B}, 3.31 (s, 3H), 4.83 (s,
2H), 6.70 (s, 1H), 7.47 (m, 3H), 8.52 (m, 2H).

10

Cl

(S} NH,
O
! 3 Lo
NZ N L-Prolineamide, DMSO NPT
):O 0 — I b/
o 120°C, 4h

. 4

 Aryl chloride 4 (2.448g, 6.55mmol), DMSO (15mL), L-prolineamide

20 (4.0g, 35.0mmol) and NaHCO, (2.9g) are combined and heated to
120°C under nitrogen. After 4h, the reaction is cooled to room
temperature and diluted with water (60ml). The resulted slurry

is extracted with DCM (10x). The combined organic layers are .

{ washed with saturated NaHCO, solution and brine, dried over
25 MgsSO,, filtered and concentrated to give 2.48g brown solid. Pure
product (1.86g, 81%) is obtained after flash column as white

solid. White crystals are gotten from THF/hexane. M.p. = 213-

215°C. ‘H-NMR (CDCl;) 4 2.15 (m, 3H), 2.52 (m, 1H), 3.26 (s,

3H), 3.92 (m, 1H), 4.10 (m, 1H), 4.42 (s, 2H), 5.08 (d, 1H,

30 J=8.2Hz), 5.49 (brs, 1H), 6.48 (s, 1H), 7.08 (brs, 1H), 7.42
(m, 3H), 8.38 (m, 2H), 9.78 (brs, 1H); MS (ES): 352.2 (M'+1).



/[~-- ONN12 0 Ol ~ 13,0 /~- 0 A ryl chloride 12417 7ng, O. 4»||‘Ujh@l os
DVSO ( 1 On) , L-proi .uan‘i de (466ny, 4mnol) a NaHC O, (500rrg) e’
conbi nedygnidobsgs ed to "1200C under nitrocen. After 4h, tl’Ing/lrS@aetiZiSQ)n |s
cooled to room 10 tenperature and dizbuted wi th water (60rr1) . The resulted
slurry is extracted with DCIVI (5x30nL). The conbi ned organic Iayers are

washed with satur . sol ut| o rine, Qyer . S0 tl Ltered
and concent r%’f?’épf%eg? e By &v’\‘:ms‘ss’o f%ure >“bproductl!”e‘gljri.lu e 0T 5%

obt ai ned af &}@nrirh@@bncolunp aﬁrmw Hé&- B0t d th+3)i e aﬁmm(ﬁocmwd
.1-5 (m 311) 2. 52 (m 1H , 3 .55 is, 3H , 4.561is, 2H , S. 08 is,
1H S. 85(brs 1H) , 6.48 (s, 1H) 708(brs 1H, 7.42 (m 3H), 840(m

2H), 10.58 (@éﬁ Ohaai)lsoév&a(sE%btana FidM e ROs 1Y) scitdme WO DUQ5E267 =-
PCT/ USA / 4" 8% H, 'INNVS) N H2 0 Co2CH3 N /7( CONH2 N 10-2
NH3/ HOBH3 0 h@dmxyl\pwomneamhdw tQ ghtaim: N H 13

HO,(s)
10 (S) NH,

Iz 20

N
0
~
15 Y
1508
‘H-NMR (d,-DMSO) d 1.90 (m, 1H), 3.85 (¢, 1H, J = 9.2Hz), 4.08
20 (m, 1H), 4.37 (s, 1H), 4.67 (dd, 1H, J = 8.8, 4.0Hz), 5.30 (s,
1H), 6.55 (s, 1lH), 7.15 (s, 2H), 7.37 (m, 3H), 7.64 (s, 1lH),
8.37 (m, 2H), 11.65 (brs, 1H); MS (ES): 324.2 (M +1); mp = 268~
271°C.

25 Example 25: Synthesis of 3-[4-((S)-2-Carbamoyl-pyrrolodin-1-
yl)-2-phenyl-TH-pyrrolo(2,3-d]pyrimidin-6-yl])-propionic acid
({15009)

Compound 1509 was obtained using precursor compound 23 of

30 synthesis scheme IX to obtain:

Ci Cl

Br

N N~

r\{)b_, Na;HPO,, NaH,PO, l)j\/\),cHO
~ ; P

d ) @N N

N . DMSO, 50°C, 3.5h
o)

35 23 0
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1510 Methyl ester 13 (124ng, 0.3mmol) is dissol vedgin HOCH (15mL)t JUN 2005
Ammoni a i s bubbled thro the solution for 0.5h. reaction mxture IS
then stiyeeh/dsosgranot her 3h at rt. After renoval of 5 sol REMUSLII4SZHY of a

s

white solid (1510, 93% is obtained.27H NVR (CDC -,) dl. 62 (m 3 H ,
2.20(m1H)2 80 (m 1 H 3. 10(m363( ,/2H,i13 8 H
2 3 H 23 Bkl bon 0 450840 e ‘.5 9.6.m 2 M3, 6. 3.5
I's, éﬂ“brs By 7 2 Y br & R ST 75533 5 0m O 8. 2%

(m 21H) , 119 54:u1831()br$i )&H)“SF\?S\:_i@l(ES)ah 394 4‘8“(;M5-1junﬁﬁarrp$e” s =

370 pyri i di r i Bay T P oA Fo Ty “ﬂe%saegnpoﬁﬁ»a%fi“@,iiré'é"n?%igr-zgd
usi ng precur Sarr GproNichalke lof 3 §>ynt Res sischerew¥El thernobbarnd ¢chtel wa20zN
gaE 'Ergnogyg N ﬁ%ﬁ$t£§§9é%£ﬁ%)h12W5§%§ngaébm‘ port1§ﬁ=16f §§3hYV ¥“e
combined organic layers were thorcughly washed witn water,
brine, dried over MgSQO,, filtered and concentrated to give a

yeliow solid which was purified by triturating with ethancl. to

give 1.55g of a pale yellow solid (7). The mother liguor was

10 purified by flash chromatography (10% EtOAc in hexane) to give
an additional 454mg (60%). ‘H-NMR (CDCl.) d 1.77 (s, 9H), 7.25
(s, 1H), 7.48 (m, 3H), 8.52 (m, 2H) 10.39 (s, 1H); m.p.= 156°C
(dec) .
c

- Cl
15 JW O
N™~ NS /
i N cHO (Ph);P=CHCO-tBu (WO
N~ N - AN N

o " N —6
=0 THF. 0°C, Ih | o

P

7 34 8 ;4

20
Aldehyde 7 (600mg, 1.7mmol) was dissolved in dry THF (20ml) and
cooled to 0°C under argon. To this was added a 0°C solution of
(tert-butoxycarbonylmethylene)-triphenylphosphorane (694mg,
1.8mmol) in 10ml of dry THF dropwise through a cannula. After
25 3h the mixture was concentrated and purified by triturating

with ethanol to give 565mg (73%) of a white solid (8). 'HNMR
(CDC1l,) d 1.58 (s, 9H), 1.79 (s, SH), o.46 (d, 1lH), 6.95 (s,
1H), 7.48 {(m, 3H), 8.09 (d, 1H), 8.56 'm, 2H).



Toasu speri Sigar. c. f sodi -,:m~yd | ci e S O A anpe
suspension , 11 9. 5:n(‘) -~r. dry DMF ( 20m _ co ed L-y an - géju 2005
bat h., uwder2/ashzercaen, acidea a sc,u,:- C 7~ C_ pyrrolodV?”lﬁﬂdPﬁ@ 15 (2 -

00g, 7. 52mol | DM _F- | 'On'L o¥%r 5 nin. After 1-5 mn, benzene
sui fon% or 2r-,.Lumn. ¢ 1L is added, then the cooling bath is
renoved. A -te- 4'-, the reaction mxture is poured into a mxture of ice

and sa-.. NaHCO Sol
cC.,:: and ~rlt~urare
of a be4dge 10 sol i'q N
on that 83%yield) d

., the prec, . pizated sc_ ~id is _a~i 111llL-e--ea

' 'with acetone (3 ) and nethanof!(2 ), yielgling 2.37a
(16) contains appr nmol - (based
used in the. next step; samgpl e can be

obt ai ned by c¢ —5-6—4 caHgeald-Usi ng-& RE RS el . -H N M
(CDC. Ld d 6. 70 4 }<gH z XH) 7 é_g ] (m 6H) 736 (d, J 4
m 2H 158 282 n Rolid) n = 31136

214,77 ~H) , 8%24-8. K

cm -, 1585 15391 1506)21450, 141-7, 1386, 1370 1186 76, 1154, 1111,
1015, 1019, -1,26, 683,/ 616, 607; Ms (ES) 372/370 (M+Y :np 226-227 'C .

20 C1 C1 NLDA then C02 NC'Li+ NNNO\ "~OTHF N\"O 16 Qz.S 78 CC,
1lh, 17 07r-sp s2Buthen of romJFoumd | IHaome 6f 2thelN- sol fohyTH Compoundl d6ed

(33-m,. 0 Lo 10 pTEE(SHTEL - pgELeds it coLpoctonee, L e
10 50% H-O) and purging with argon, the mixture was hyvdrogenated
under atmospheric pressure. After 8h the mixture was filtered,
concentrated and purified with flash chromatography (10% EtOAc
in hexane) to iso.ate 200mg (35%) ©f 9 as a clear oil that
crystallized upon standing. ‘HNMR (CDCl ) d 1.42 (s, 9H}, 1.75

15 (s

8.

S8H), 2.8% (t, 2E), 3.32 (t, 2H), 6.s1 (s, 1H) 7.45 (m, 3H),
1 (m, 2H).

o~

N™ S\
20 IMO L-prolinamide 0
=0 DMSO, 85°C PN 0
H

; U
o X 10
Aryl chloride 9 (200mg, 0.44mmol), DMSO (10ml) and L-
25 prolinamide (440mg, 4.4mmol) were combined and heated to 85°C

under argon. After 14 hours the mixture is cooled to room
temperature and partitioned between water and ethyl acetate.
The layers were separated and the &aqueous layer washed with
EtOAc (3x). The combined organic layers were thoroughly washed

30 with water {3x), Dbrine, dried over MgSO,, filtered and
concentrated to give 10 as a yellow film which was purified by
flash chromatography (2.5% MeOH in CH.Cl.). 185mg (97%). MS
(ES): 435.8 (M +1).



carbon di oxide is bubbled into the solution for 5m then the coolj gy 2055
bath is renoved. Wen t ol ution has reached anbi tenp., the solvents
are evapgyahedsnyi el ding 398ng of the salt 17, containi ngc@/&oegsasy. of
(iPr),NCO..L_J, as yellow solid. The 27121 WD 02/ 057267 PCT/ US01/ 45280 276
saltl su sedwir-houtocu rJA fcati onnenexI1L s
r- ep DVISO : d = 6-44 (s, JH- 8.33-6.40 (rr,, 8. (dd, L7 8 .0, 1 .
6Hz, 2H) NH 5 CI/{NYPONH* 1 0 0 H i prolinani'de(ISPI\N%ONNO
(D~~S DVsO '0 CD, 10N17 80 CC, 5h 18 07--S A sol of the "L|th|um
salt 17 (50ng) and L-proi iOnam'd %_fﬂg 1. 07rr|nol) Jn DMBO( is
heat ed under nitrogeé \l5 80 fc OBARE L4% aqg. chc A\ac d 10rrL)

is added to the ¢ =sa|\Uti on ndthe m xt ure Xt r dW|th Bt oac
bi neéd opgani c i Layers are vvas tH“4%H';1q. acetic acid

(E-A Om). The
(10mL)? wa, ~e -OrL)10nd br-Lne (1 0Onl) and ar's ied over MyS04.

Filtration and concentrat--on gi ves 40ny of 18 as 1509
Ester 10 {30mg, mmol) in Sml dioxane was hydrolyzec by adding
0.5ml concentrated HCl. After 3 hours the mixture was
10 concentrated in vacuc and recrystalized in EtCH/ EtOAc to

obtain 1509 as a white solid (20mg, 61%'. MS (ES)}: 380 (M +1).

Example 26: Synthesis of [N-(2—phenyl—6-aminocarbonyl
15 methoxymethyl-7H-pyrrolo[2 dlpyrimidin-4-yl)-{L)=-prolinamide
(1510)

Compound 1510 was obtained using precursor compound 23 of

synthesis scheme IX to obtain:

Cl ol _ £osCHy
] HOCHQCOQCH:;, ]
-~ =
©/1\N N > ©/,\ N

g DCM.AgOT.m. 2h

25 23 34 12 )4

Bromide 23 (1.27g, 3mmol) and molecular sieve (5g) are stirred
in anhydrous methyl glycoclate (5.8g, 60mmol) and DCM (40mL).
30 The solution is treated with AgOTf under N, and allowed to stir
for 3h. The solid is removed by filtration and washed with DCM

(2x20mL}. The filtrate is concentrated n vacuo. The residue is



20 a vellow sh solid, ich is used without purifigation in the ne-t;{r,ﬁn% -
IHNVR (CD,OD): d = 1. 4@82.36 (m 4H), 3.85-3.95 (6, 1H), 3.95-4. 17 {(ellh
1H), 4. Ry dsse7lH), -7.14 (s, 1H), 7.35-7.45 (m 3H), PCUBSTHIBI(m 3H),
8.33-8.50 (m 4H). 25 NH2 NH2 O N N30H NaOH 0 OHN MOHNNO O \ ;,o0
20 CC, 2h NO 30 O-S H 18 1511 r 0 O 1JUN1L 2MVD WO 02/ 057267 ,
PCT/ USOI / 45280 4. 2T 1 . ' G5 (5501 Ut o ofs50dssum hydr oxi de in methanal
(1 .5m , c~g\g/fj*% s "addéd ZTo a solution o Stf;leepyrroTopy.ri m di ne 18 “(40ny
0.081mol ) i mitst heacts ( 26BL)rapederNapRC: t ¢l pH I adfustad %0 d5;efpstyof
t he met hanol i s -evapor i £ ] xtragted 5w th EQAc (5 1and),
t he conbi nedMgrggéhi QPTg%ggg %&g CE\/’:lfas éérrdh‘évﬁsﬁf o i%ne anld '\g}c“l e‘d'dve(r%"lvg§é,‘.“
Filtration asdldancadtr.athi-ofMR YiCEICds) 2dnig. f (@,péHe, y&l Bow solii,, whithid,s

triturgted WUl = o 5o 0 94y, 7.47 (m, 3H), 8.2 (m, 2H).

CO,CH;

O
AN 0
l\! A L-Prolineamide N o

NN DMSO, 120°C. 4h e
| _ lkzo N Th:
12 © o O
)4 13 )4

Aryl chloride 12 (177mg, C.41lmmol), DMSO (10mL), L-prolinamide
(466mg, 4mmol) and NaHCO, (500mg) are combined and heated to
120°C under nitrogen. After 4h, the reaction is cooled to room
10 temperature and diluted with water (60ml). The resulted slurry
is extracted with DCM (5x30mL). The combined organic layers
are washed with saturated NaHCO. solution and brine, dried over
MgsO,, filtered and concentrated to ¢give brown solid. Pure

product (154mg, 92%) 1s obtained after flash column as white

15 solid (13). *‘H-NMR (CDCl.) d 2.15 (m, 234), 2.52 (m, 1H), 3.55
(s, 3H), 4.58 (s, 2H), 5.08 (s, 1H, ), 5.85 (brs, 1H), 6.48 (s,
1H)y, 7.08 (brs, 1H), 7.42 (m, 3H), 8.40 (m, 2H), 10.58 (brs,

1H); MS (ES): 410.1 (M+1).

20



r\n{

toluene/ EtQAc /MeOH to yeld 15.6ng (~55%) c 47 ti ac--.d 1511.a

A
slightly yeLi owi sh so. - d. ITHNWR (CD-.0D): d = -2.20 (m 10 I—UU"
3.95-4. 1qv@ mobbl)7, 4.15-4.25 (m 1H), 4.85 ~brs, 1H), 7. 1BCT{S)P1/433B(

7.35-7.42 (m 3H), 8.38-8.45 (j-,i, 2H); IR (SO|Id) n= 392 cm:, 2964,

2923, 28-77, 1682, 1614, 15671, 1531 1454, 1374, 1352, 129-5, 11262,

1190, 974, 754, 700 (ES): 352 (M+1); mp. 220 (deccnp.~. 15 Exanple

28: Synt hesi s of 1-%!@% 2- phenyl - 7H pyrrol o( 2, 3- \(S)

d) pyrim di ne-4-yl) rrol i dipgeg. - car boxyl i ¢ aC|da "2y 20

Conpound 1512 was sy, t he®i zed by tzﬁe foll ow ng steps: NH2 CONH;
2004512 0

L- Prol i neam de N " Nll & N NN IS)H&/HSQ}"aSS"C I | H

A -y! chloride g .7 mol ), Dlﬁqtﬁﬁﬁﬁli and (S)- e were
conbi ned and ed o 85 C under argon. After sti 7erhi ght (14hrs),
the nixture waszool ed 6 om0 0 ~1 j UN 20 0, 02/ 057267

PCT/ US01/ 4, 5280 27813 )4 1510

Methyl ester 13 (l24mg, 0.3mmol) is dissolved in HOCH. (15mL).
Ammonia is bubblea through the solution for 0.5h. The reaction

mixture 1s then stirred fcor another 3h at rt. After removal of

5 sclvent 1ilmg of a white solid (1510, 93%) is obtained. ‘H-NMR
(Cbcl;) d 1.82 (m, 3H), 2.20 (m, 1H), 2.80 (m, 1H), 3.10 {(m,
14), 3.83 (dd, 2H, J,=13.8Hz, J-=19.4Hz), 3.87 (m, 1K), 4.07 {(m,
iH), 4.°97 {(m, IH), 5.96 (m, 2H), 6.35 (s, 1H), 6.8€¢ (brs, 1H),
7.11 (brs, 1H), 7.37 (m, 3H), 8.28 (m, 2H), 11.46 (brs, 1H); MS
10 (ES): 394.8 (M +1).

Example 27: Synthesis of [4-(2-Carbamoylpyrrolidin-1l-yl)-2-
phenyl-7H-pyrrolo(2,3-d]pyrimidine-d6-carboxylic acid] (1511)

15
Compound 1511 was synthesized using precursor compound 15 of
synthesis scheme VII to obtain:
_ cl Ci
N
S A\
20 N,JI% NaH, then PhSO,CI '/j\/x
Z o N N
N~ N . \ .0

15 0-20°C, 4h 16 @

25



zenperature and pouired gntc 800m" of WE :er . Th.g-'S was ex-_r~=4% y}uzhmw
three 2 0 Ol ~Dcrz lo -f ---t.0!T"% he --OnL- dcroar - CIl a ".e ==
S were Wwinsahdy washed with water -3 x 3010 ml| c -- -PO®/USIDISE0 eC
over MgSC),, filtered and concentraterk to g~Lve a 5 solid. The solid was
recryszallized tw-nte --fromEtO 7-~c 1. 95¢g (57% of a tan solid (1512) .
HNVR( DVBO- d, ), d 1. 8- "y SiomMhug 8 (Mgolt) 4 Q (m.1-.).
4. 6 (d, 1H'%. =2 é,% AH)’\ 2ZIH)S$ ’§ i (“"!%H)“ "y, 8Tat1
' M  1H); sl\d:‘s;:(eE@u&,ZE (:‘M"rﬁl)) i6 Exan@)*ll:e 22®m-8yntch>93|es off an _ce wazer
I-16-(2- Fwdr%éy ethox vneth \ ) oé qphenyI -7 FLByrrcIo [ 2 3-d ] .
pyrim, din- 1] yrrcl P RS car oxyP I'c ac |rd'aﬁfde I513)
Conmpound 1513p}k/!8;805<}’515ﬁﬂ"|ﬁ81iﬁ€b|115a\@00@r Si.im2maroltto ihapmef _Exranpl@\éx?
usi ng synthesw scheme I X wth L- prcllneam de gnd . et hane- 7- ,\2 diol to
obtain: 220 NN AT NO™50 °fkepe6“H*B”V atorigs {l..ml, ®.:lmmel:

is added, then the cooling bath 1is removed. Afrter 4h the

‘.

n U'dh

reaction mixture 1s poured 1nto & mixture of ice and sat. NaHCO.

sol., the precipitated sci1d 1s filtered cff and triturated
with acetone (3 ) and methanol (2 ), vi=2lding 2.37g of a beige
10 solid. This solid (16) contains approx. 10mol-% DMF (based on

that 83% yield) and can be used in the next step; a pure sample

can be obtained by chromatography on silica gel using acetone

as eluent. ‘H-NMR (CDCl.): d 6.70 (d, J = 4.2Hz, LlH),
7.47-7.68 (m, 6H), 7.76-(d, J = 4.2Hz, 1H), 8.24-8.32 (m, 2H),
15 8.48-8.56 (m, 2H); IR (solid): n = 3146 cm-, 1585, 1539, 1506,

1450, 1417, 1386, 1370, 118¢, 1176, 1154, 1111, 1015, 919, 72¢,
683, 616, 607; MS (ES): 372/370 (MH); =qp = 226-227 °C.

20 Cl Cl
NS LDA. then CO, NP
_ N . | N
N 0]
‘.0 THF N \ 0
0=S

=8~
16 _78°C, 1h, 17 °
then - rt
25

To a solution of the N-sulfonyl compound 16 (337mg, 0.911lmmol)
in dry THF (34mL), cocoled by dry ice/acetone, is added LDA'THF
{1.0mL, 1.5M solution in cyclohexane, 1.5mmol). After 45min,
30 carbon dioxide is bubbled into the solution for 5min, then the
cooling bath 1is femoved. When the sclution has reached ambient
temp., the solvents are evaporated, yielding 398mg of the salt

17, containing 0.5 equiv. of (iPr).NCO.Li, as yellow solid. The



N H 1513 30 M5 (ES) 382 (M+l) - | J UN WD 02/ 024267 PCT/ USQO /45280, 279
Exa. npl e 30: Svnt' nesl ‘1 (6-:MdazO ! -1-v1iMet hvli- ph enyi -7/ JUN 2005
H pyrro-{@ @787l pyrimdin-4 -v | amno) -cy-c | o' nexaRPCT/Us{il628h 5 C
onpound 1514 was synthesized in a mapwer simJ.'Lar to tha,:~ of Exanple |
-LI ST r, g svnthesis schene ! Xwth N, - C-) amno cvclohexanoi an(z!

I m dazole to_gbtain: 10,04 N JEHN 15 NN 20 1514 (ES) .389 .(M#Ll) 25_
Exanpl e 31: Synt hééilégg QJ%C I—Iyogrﬂbxy-'cyc,}_lo%'ef(&y“ﬂa#i'nib){)g’\Q Pegt? hhid (&

- 2- phenyi - 7THO Gl @ F 2, 43- dE. pyHi mi di- hE=6- ¢-afboxy¥ic @cka-§15A5)m, 25,

Conpound 151%.5%5 (sd)énth Si \z/.ag&ni pl_'gbk{’ga_n%r) simlar to that of 30 Exanple 27

usi ng synt he schere 1 X ami no’’ cycl ohexanol to obtain: I JuM
5 [ \(S) NH,
Cl \N/\T(
oL | o
NN o e
- N 5 L-prolinamide |
N S~ TN
O:\S/’O DMSO CjkN \ O °

| -
17 @ 80 °C. 15.5h ~ 48 0=S
0 a

A solution of the lithium salt 17 (50dmg) and L-prolinamide
(122mg, 1.07mmol) in DMSO (1.5mL) is heated under nitrogen to

15 80 °C for :15.5n. 4% aqg. acetic acid {(10mL) s added to the
cooled solution, and the mixture 1s extracted with EtOAc
(5710mL). The combined organic layers are washed with 4% aq.
acetic acid (10mL), water (10mL) and brine (10mL) and are dried
over MgS0O4. Filtration and concentration gives 40mg of 18 as

20 a yellowish solid, which is used without purification in the
next step. 'H-NMR (CD.OD): d = 1.95-2.36 (m, 4H), 3.85-3.95 (m,
1H), 3.95-4.17 (m, 1H), 4.72 {(brs, 1H), 7.14 (s, 1H), 7.35-7.45
(m, 3H), 7.45-7.70 (m, 3H), 8.33-8.50 (m, 4H).

25
(S) NH
N : . (S} NH,
0
OH NaQOH e}
N/ N\ 5 o MeOH | N/ N 5
0=5" 20 °C, 2h H
1511

’ "D



WD 02/ 057267 PCT/ USOI /45280 280 OH 5 HNOH r NNQ 0O H 10 1515 TMB/KEBY;
353 (M +1) 15 Exanple Synt hesis of 4-[6-(2-Hyd y-et hoxynethyl) - 1)
pheny 1 wo ddoysbol 0 2, 3-d ] pyrimdin-4 -ylamno] -cyclmtiexsnak2se (1516)
Compound 1516 was synthesized in a nermner simlar to that of 20 Conpound
1513 using synthesis scheme I X with N6 amno cycl ohexancl to obtain: OH

25 HN OH N L\Ig\l:lﬁp*gln &P@odium hydroxide in methanol (1.5mL, &M, 7.5mmol:’
is added to a soluticn of the pyrro.opyrimidine 18 (40mg,
0.08lmmol) in methanol (zZzmi). After 2h, the pH is adjusted to
5, most of the methanol is evaporated, the mixture 1s extracted

5 with EtOAc (5 10mL), the combined organic layers are washed
with brine and dried over MgS$QO,. Filtration and concentration
yields 24mg of a pale yellow solid, which is triturated with
toluene/ZtCAc/MeOE to yield 15.6mg {35%) cf the ac:id 1511 as
slightly yellowish sciid. "H-NMR (CD,OD): d = 2.05-2.20 (m,

10 4H), 3.95-4.10 (m, 1H), 4.15-4.25 (m, 1H), 4.85 !brs, 1H), 7.14
(s, 1H), 7.35-7.42 (m, 3H), 8.38-8.45 (m, 2H); IR {(solid): n =

3192 cm™, 2964, 2923, 2877, 1682, 1614, 1567, 1531, 1454, 1374,
1352, 1285, 1262, 21190, 974, 754, 700; MS (ES): 352 (M+1); m.p.
= 220 °C (decomp.;.
135
Example 28: Synthesis cof l-(6-methyl-2-phenyl-7H-pyrrolo(2, 3-
dlpyrimidine~4-yl)-(S)-pyrrolidine-2 -carboxylic acid amide
(1512)
20 Compound 1512 was synthesized by the following steps:
‘,,,- CI {S) NHZ
. . N
NS L-Prolineamide o)
25 - " N™ ST\
N N DMSO, 85°C _
H N N
H
20 1512
30
Aryl <chloride 20 (3g, 10.7 mmol), ©OMSC (50ml) and (S)-

prolinamide were combined and heated to 85°C under argon. After

stirring overnight (l14hrs), the mixture was cooled to room



20h WD 02/ 057267 PCT/ U)&‘l/ 45280 281 WMs (ES) : 383‘M + -, Exanple @3 2005
Synthesis of 4-(4-Hydro cycl ohexl am no) e
- 2- phenyhy@lhpynéo!l of 2, 3-d] pyri m di ne- 6- car boxylic acid meChpsoresser

(1517) c&21 C1 NOULi" (PCH3 CH31 N28NO NNO O-r-S;'0DW\ "0 17 20
OoC, 3h O-S' D 22 Asolution ofthelithiumsalt 17(0 13 mmol ) in dry DWF

(4mL) is stirred with nethyl iodi de & nmol Q at. 20 ' C under
10 argon for ”\?H‘peDl\?lfT'g' é\?‘é?pBFade XY 1Ebu% a' ?ﬂ um '¢ht otd He®~ sof ut Fon
i s added (15m:)h theem g0OME :tsvemmaei:edb\m-\tch EF@ACOWIéB“GC].:Sma scthevers

conbi ned organic |ayers are washed W|th water (2'10 and brine (10ni)
and are dri ed“em?ert%g"é@@ BT On" Hhd“tonteht r &t i h Jitves 1y (3894 ©of

the methyl esfwir 28gS€] 1f1 HRAL &l - GHAORtorN ORHE dAB0; 083106 Sh b 19F5wnN
N O then 20 IC, 13. 5h \ ~' O N OCH3 _ . . .
5 solid. The solid was recrystallized twice Zrom ItCic to vield
1.95g (57%} of a tan solid (1512). ‘HNMR(DMSO-d,) d 1.8-2.2 (m,
4H), 2.3 (s, 3H), 3.8 (m, 1H), 4.0 (m, 1H), 4.6 (d, iH) €.2 (s,

14y, 6.9 (s, iH), 7.2 im, 3H), 7.2 {s, 1H), 8.4 m, ZH

(s, 1H); MS (ES): 322 (M™+1)

b, 11.5

10
Example 29: Synthesis of 1-[6-(2-Hydroxy-ethoxymetnvl)
-2-phenyl-7H-pyrrolo(2,3-d]pyrimidin-4-yl]-pyrreclidire-2-carb
oxylic acid amide 1513)
15
Compcound 1513 was synthesized in a manner similar to that of
Example 17 using synthesis scheme IX with L-prclineamide and
ethane-1,2-diol to cbtain:
20
S
N ()NH2
N=\_O
25 s N\ O OH
NN
H
1513

30 MS (ES): 382 (M'+1).



O-s 2. NaOH, MeOH, 20 mMi'n NNO H 22 1517 150 ', 1 J UNW Q,Zﬁogﬁ. 64
PCT/ US01/ 45280 282 A@®! ution of the nethyl este.22 (24.3ng, 0.057Hmoty
ant tra\??-@m;ﬂgr;ycl ohexXanol (66ng, 0.57nmo!) in DVSC (1.pF¥gisohss280eat ed
under nitrogen to 80 OC fo: 5h, themsyhe heating is stopped, and stirring
at 20 'Cis continued for 13.5n, 4% aq. 5 acetic acid (I1OWis added to the
cool ed solution, and_the mxture is extracted with EtOAc (3' 10m) . The
conbi ned or exaePleadRr sSHPENAs Rt Wk T hO 295 B%F 2 acet T BRI RY {10V, wat er
(10Om) 2N NaOH OOl - ynat.er, - hna; (Lorl) .and are dried. , Quer,
MgS04 . To ?%ut ¥on o t)ﬁltre' C((:%(gg%) ?ra?ggygﬁhggtlgl %k)la térfallgc“\gclrj[(tg'r'gtxl }éﬁi
and concentr &tdofh) KH NVP i ndi cat es about 50% renoval of the

benzenesul fonyl group) in THF (2mMNis added a solution of NaCH in MeCOH
+(0.5nm. of 5v solution, 2.5nunol) at anbient tenperature. After 20m n,

wat er &nd sat. NaHCO, solution (5nL each) are added, and the m xture is
extracted 15 with Et 4' 15m) ., _The .canpi.ned organic QIgi ers._are shed. .
with 2N NaO—FfTBWdVQvg%é% &ﬂt),s)ye{‘r? Srli‘r?rego (lfOrﬁ_)m%nncF‘ar‘e”Xﬁ*r‘f‘ed£8v\éé,?’°l\7§§0
Chr omat ogr apbya@plehe 10r udes ivai er ¢ ahtlodd 8 nedchakéer 1Ki | twiath onvaad amino

concentration on silica.gel, eluting.with .
cycpohexanolgané Cmiab2d ¥ L8 obtain:

10

OH
N
GRS
15 N/'| \ N
X
N
N H

20 1514
MS (ES): 389 (M+1)

25 Example 31: Synthesis of 4-(4-Hydroxy-cyclohexylamino)
-2-phenyl-7H-pyrrolo(2,3-d]pyrimidine-6-carboxylic acid (1515)
Compound 1515 was synthesized in a manner similar to that of

30 Example 27 using synthesis scheme IX with N-6 amino

cyclohexanol to obtain:



hexanes/ EtOAc 1:1 0 1:2 gields 8.6ng (41% of 1517 a white 20_ s 1
225-227 'C. 'H NWR (CD3 > d=1.38-1. 62 ( H |, 195 (ﬁgﬁ’l
2H), 2. 1Q@o2@ 73y 2H), 3.55-3.70 (m 1H), 3.91 (s, 3H) P@Tmsemﬁ'a»(m 1H)
, 7 .32 (s, 1H , 7.35-7.47 (m 3H) 280 8.35-8-42 (m 2H); IR UWolid) : n =
3352 cV, 3064, 2935, 2860, 1701, 1605, 1S88, 1574, 1534, 1447, 1386, 1333,
1263, 1206, 25 1164, 1074, 938, 756, 705; M5 (ES): 367 (Mdin . WD 02/ 057267
PCT/ USO / 45280 283 Exanple 34 : S ynt he -Lsof [ 4- (2 -Carbanov 1
- ~Dvr ~-ol idi n- v 1l - 2 - pheny'L - pyrrcl o[ 2, -3 -d ) pyr _~m
d Jn 6 - ylnet: hox v-acet |l c a [ nethyl ester (1518) 5
Conmpound 1518 was synthesized in a mannn‘i | ar zc exanple 26 using
precursor conpound 12 to obtain: 10 N ( NMH2 00 NOO ~NNH 15 1518 |
M5 (ESx 410 (M +l) Exanple 35: Synthesis pf

[ 4- (2- Car bamoyl -pyrrolidin-1-yl) -)0 -2Hhenyl - 7H pyrrol o( 2,
3-dl pyrim di n-6-yl net hoxyl -acetic acid 1519) OH

=
N I N\
NN N o)
H
10
1515
/
MS (ES): 353 (M+1)
15 Example 32: Synthesis of 4-[6-(2-Hydroxy-ethoxymethyl)
-2-phenyl-TH-pyrrolo[2,3~-d)pyrimidin-4-ylaminol-cyclohexanol
(1516)
Compound 1516 was synthesized in a manner similar to that of
20 Compound 1513 wusing synthesis scheme IX with N-6 amino
cyclohexanol to obtain:
OH
" T
25
HN _-//OH
0
N’| \
N N
30 H

1516



25 WD 02/ 057267 PCT/ USQQL 45280 284 rl Conpound 34R19 was synt hesi zgari Epa
manner simlar z- 1518 erein the nmethyl ester gr was hydroli ze1d it A0
base towolkasms’N (S) NIH 200 NOOOH O NNH PHIEIHE896

(M+!l') 15 Exanple -': Synthesis of 42814- Hydr oxy- cycl ohexyl am no) - 2-
phenyl - 7H-pyrrol o[ 2, 3-d] pyri m di ne-6-carboxylic acid am de (1520) HN**C
HN. .. C'" OH NN OCH3g 3 - t=+1)- - - - - - - - so- NNH2 MeOHNNONNO CHI1-0

OC 1 Od H 23 1520

Example 33: Synthesis of 4-(4-Hydroxy-cyclonexylamino)

-2-phenyl-7H-pyrrolo[2,3-d]pyrimidine~-€-carboxylic acid methyl

35 ester (1517)
Cl o
oL |
N7 OCH
')I\B_« ChHal NIW 3
N°N o — . Py
©)\ 252° DMF Ve
o= O'—‘S/
@ 20 °C. 3h @
! 17

A solution of the lithium salt 17 (0.i>mmol) in dry DMF (4mlL)

is stirred with methyl iodide (0.1mL, i.6mmol) at 20 °C under

10 argon for 3h. DMF is evaporated, and agueous ammonium chloride
solution is added (15mL). The mixture is extracted with EtOAc
(3°15mL), the combined organic layers are washed with water

(2°10mL) and brine (10mL) and are dried over MgSO,. Filtration

and concentration gives 2lmg (38%) of the methyl ester 22.

cl 1. HzN-<:>' 'OH Q‘\\OH
OCH :
X 3
h{)m DMSO. 80 °C, 5h, HN
N o] then 20 °C, 13.5h
dN \S’/O - N)THOCHa
o= ; I
2. NaOH, MeOH, 20 min : l N N 0
<E :) H
22




20 0 0 - 1 JUN 2L-*"1| (.)iNNI O 02/ 057267 PCT/ USO1/ 42280 284% Gasepu&wm
ni acondensed | n7 o SO0O1uZ- onO pyrrolo imLdine 23 (7.6ny,
0 2 1 RYOHB2h51287 mezhanoi t' O-nL' ~, cooied by dry ice/ a®€mdit®)/4imoil a
tct_-al vc'Lunme of 11 2 mIl E rea--i82l. After stirring for 10d at 20 'C,
zhe solvents are 5 evaporated, and the residue is purified by preparazive

TLCon -a ghysysilloacache eliting i 59 MegH Sy O doolbe gt L
L obtained %‘sgé%lﬂt u!r)ét eé With et heyP 0o yi eI(?G.Sng %’80 of the ande
1520 as wh_- ~ersokténinoPyc2dfe2200l C (fdegonp )o7mma:H NMR DMGD- . D) Smid =s

1.40-1.60 (m_ 4t 2.00-2. 1 2H) 2.15-2.25 (m. 10 2H), 3.55-3.70 (m, _
1H), 4 .20-4 ?‘%Q%?’r.‘l?dfﬁ) ,“*%sf(ozgse,“ 1 ,867.%5-79‘49%’(m 3E|))” *3".‘34‘-‘%?40”%m“
2H); 'R (solig)opped33SkucatirziB6d; ADXE, 20Ghn: 2024 2853, 31652431593,
1539, 1493, 1452, 13-74, 1396, 1251 %1%7, %13, 1074 10326J__;_73| 699; _
MB (ES)> 352 #REEFC18CAGt I Vi of* ContdtndSPaddfoside SF (09 retept 8PS “he
subtype sat-umfaties anccompeidd wdnh Eadne L BgaddL bi ndinyg csee near nirec raut
fcr conpounds, 1505, 1506, 15 7,'_1};04&, 1509, 1510, 1511, mz, 1513, 1@%@\
1516, 151-7, 2BY$5382T§5195NeRd 15D 0" 0 He S ed Hefei'n VA - MATET 42T

on pages 152:158a:0f thiosispecistiecatilomL;Al laraf dhenabovenLreteseneed aried
compounds equgbgg ﬁgsgﬂrp%%sgdsgystfznrgge %grcrude material obtained after
10 filtration and concentration (lH NMR indicates about 50%
removal of the benzenesulfonyl group) Zn THE (2mL) is added a
solution of NaOH in MeOH (0.5mL of 5N solution, 2.5mmol) at
ampient temperature. After 20min, water and sat. NaHCO.
solution {5mL each) are &added, and the mixture 1is extracted
15 with EtOAc (4°15mL). The combined organic layers are washed
with 28 NaOH (10mlL), water (10mlL), and brine (10mL) and are
dried over MgSO,. Chromatography of the crude material obtained
after filtration and concentration on silica gel, eluting with
hexanes/EtOAc 1:1 ® 1:2 ylelds B.6mg (41%) of 1517 as a white
20 solid, mp. 225-227 °C. !H-NMR (CD,OD): d = 1.38-1.62 (m, 4H),
1.95-2.10 (m, 2H), 2.10-2.25 (m, 2HKH), 3.55-3.70 (m, 1H), 3.91
(s, 3H), 4.20-4.35 (m, 1H), 7.32 (s, 1H), 7.35-7.47 (m, 3H),
8.35-8.42 (m, 2H); IR (solid): n = 3352 cm’*, 3064, 2835, 2860,
1701, 1605, 1588, 1574, 1534, 1447, 1386, 1333, 1263, 1206,
25 1164, 1074, 938, 756, 705; MS (ES): 367 (MH").



binding affinity of reference conpounds 1318 or 13 as described heligi gnn3
and, inter alia, in Tabi 13, on page 171 of 25t specification. The

wat er sohiipd/ibdrhes of the above conpounds |isted in Tabl ePCT&SAYE28%pect ed
to be better than reference conpound$83318 or 0 0 - 1 J UN 2005 WO

02/ 057267 PCT/ USO /45280 286 C7 OgF 1319 due to thei r anl ues, which were
cal cul at ed ugi pro am;| enDr. a LJItr Mer .

6.0 as provf% E‘gpby nbrlgl %gr ;Térg?l % TOO Canb geWPark f%Drl ve,
Canbri dge, I\/Az(-);bbé@waWehq:q»rrp@ur@d§ speldpfyrcntm"t—he>Amcrte©exp't ok cleitsteeda & Ac
Table IS had r cLogP bet ween about 1.5 to about 3.4, as

conpar ed 1~f“5 errené ﬁ%ﬂéﬁnds 13118 or 1319 with a cLoQP val ue about
3.6. It was not predl cted that the nore polar A- receptor 10 conpounds
l'isted -Jr. Table 18 having | ower cLogP values than the reference
conmpounds 13£@“@PUI@1§5MUWGSS%¥’I‘W?%%%§% t'hé PEreRcySLiBhdaA “Petdplbre 2¢

bi ndi ng sel e% 1‘6'%%19@”&“ oddhase . 4 efer.ence conpounds. 15 20 25
JUN I, "1 02/ 057267 P /USC] /45280 287

10 s
N (S) NH,
N= 0 0O /
& 4\ O\./\\\o
N7 N
H
15
1518
MS (ES): 410 (M'+1)
| Example 35: Synthesis of [4-(2-Carbamoyl-pyrrolidin-1-yl)
20 -2-phenyl-7H-pyrrolo(2,3-d]lpyrimidin-6-ylmethoxy]-acetic acid

(1519)

25



able 18 Conpound cLogP 505 1506 3.0 5 15- 07 ~. 1508 2.a. 1509 2.0
1510 1.5 1511 2.7 10 15 3.37 1513 2.4 1514 2. F@@sis 3.1 1516J2MN020H
1517 3 . Wokwite2. 4 1519 2.2 1520 2 . 4 20 25 0 0 - 1 PXUNUSMD4EZH0057267
PCT/ USO01/ 45280 288 Paces 288-293 relsate to additional conpounds specific
to A receptor This invention provides a conpound having the struct-ure:

r--\(R) N Compound 1519 was synthesized in a manrer similar tc compound
1518 wherein the methyl ester group wes hydrclized with a base

to obtain:

5 S
Y & nH,
O
N= @]
(:::ffj% /& 0 ~on
N
N
H
1
1519
M3 T 396 (MT+1)

Example - °: Synthesis of 4-(4-Hydroxy-cyclohexylamino)=-2-
phenyl-7E- ~'rrolo[2,3-d]pyrimidine-6-carboxylic acid amide
(1520)

20°C, 10d

NH .
NS OCHs, - . NTX NH,
| MeOH | N
Sanh Sash
H . H



NO 10 NN NNH 15 1609 This invention also prguides a conpsufdjnavigng
the structure: (R} NH 20 /?"111 N NN H 16106n a further enbodi nent

the inverlhQnPreyi des a nethod for .30 treating a di seaperassoeizzbed with
A2a adenosine receptor in a subject, 2gonprising adm nistering to the

subject a 0 0 - | iuf,~l -Pjt!5 WO 02/057267 PCT/USQ/4*--)280 289
t her apeuti cal ef fective amaunt, of ¢ 1609 _or .1610.. ,.The inyentiqn
al so provi desé%/%eegj% ove""ﬁn@f'%d, K er“e(lg)n %)#hggésub]'é%t I's %“n‘ﬁ‘nﬁﬁa‘l" SXThe VT

i nvention furpheropopyrdescihe d@oveneéinbod,C witemeiai it hen n'naamealnals aoml:,
human. The invention also provides the nethod for treating.a disease 10

associ ated w FROASE derfoiy néC?2€€Sf8Peinué’ts’t}bjaecrt?t?l\heféﬁﬁme of llm. s

reached. After stirring for 10d at 22 °C, the soivents are
5 evaporated, and the residue is purified by preparative TLC on
silica gel, eluting with 5% MeOH in CH-Zl.. The material thus
obtained is triturated with ether to yield €.5mg (88%) of the
amide 1520 as white solid, mp. 210-22C °C {decomp.). "H-NMR
(CD:OD): d =1.40-1.60 (m, 4H), 2.00-2.1% (m, 2H), 2.15-2.25 (m,
10 2H), 3.55-3.70 (m, 1lH), 4.20-4.35 (m, 1H), 7.16 (s, 1H),
7.35-7.47 (m, 3H), 8.34-8.40 (m, 2H); IR (solid): n = 3356 cm™
3064, 3025, 2964, 2924, 2853, 1652, 1
1374, 1326, 1251, 1187, 1113, 1074, 10

14

593, 1538, 1493, 1452,
28, 751, €89; MS (ES):

352 (MH7).
15
Bcrivity of Compounds
Adenosine 1 (A,) receptor subtype saturation and competition
radio ligand binding were carried out fcr compounds 1505, 1506,
1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517,
20 1518, 1519, and 1520 as described herein and inter alia, on
pages 152-153 of this specification. All of the above-
referenced compounds equaled or surpassed the A, receptor
binding affinity of reference compounds 1318 or 1319 as
described herein and, inter alia, in Table 13, on page 171 of
25 the specification.

The water solubilities of the above compounds listed in Table

18 are expected to be better than reference compounds 1318 or



the A ,, adenosine recepjor is associated wth Ioco‘(or activity, jyy 2005

vasodi | ation, platelet i\ bition, neutrophil supe i de generation, J

cognitiveavgososder, senile denmentia, or Parkinson' s di se®§a/USDy43256

i nvention provides the above nethod, 2#herein the conpound treats the

di seases by stinulating adenyl ate cyclase. The invention al so provides a

wat er - sol ubl e 3prodiug -ef thber 20ogompound 1609 of w610, Whef gt Be:ne the

wat er - sol ubl e prodrug is netabolized in vivo to an active drug to ”

sel ectively CORPHITE aPr 9P TdenSSicAd PEcept' 62 Fhe JLAVENYRSER al 80°pFEVi dés

a water-sol u &%VHQQQIU%yOfCEH@rig§e§9FPOWW$§%¥gkfﬁnA6%%fnW@QEQE@G#@e Park

prodrug is tabolized in vivo by esterase catal yzed hydrolysis. The

i nvention al 95 ipreovi e B §tar et conposition conprising the

wat er-s§)l ubl e prodrug of the conpound 1609 or 30 1610, and a

pharmaceutically acceptable carrier. 0 - 1 J U N 2001~ WO 02/ 057267

PCT/ 1 JSO / 4578@ c29poufits ispeentiontal sioe gr.oveédestar net hoek fior Tiamhiicoiltsi ngd

the L L actiyvit T . engsi eceptor. In cell, whi,ch_conprises

cont acti ng tﬁ@wc%% %f“vﬁ h%&#%gdnggkggsgogggggol. 5 %@%Oﬁ\}eﬁt'i”dnagl sgmpared

provi des a netchod foreiodi betpagntbel3adt pvi tIB1lef wanbA-9 ,clagehoss hee about

gfcigtlgf :/\Ee%e'i%ﬁllth éz‘%h'w‘-’ahs CROPT 138 £QRt AGtd g  f e cell with compound 1609
10 compounds listed in Table 18 having lower cLogP values than the

reference compounds 1318 or 1319 would still retain the potency
and A, receptor binding selectivity as compared to those

reference compounds.

15



conpound is an antagoni sip, of said A2a adenosi ne recggtor. 10 The invention
al so provides the above bt hod, wherein the cell iaa human cel | .~ ThdUN 3%
i nvent i onyal@g@sPePVvi des the above nethod, wherein the cel lpcssoaskigoan cel |
and the conpound is an antagoni st of 27, adenosine receptors. 15 The

i nvention al so provides a pharmaceutical conposition conprising a

t herapeutically effective anmount of thew%ﬁqpq d 1609 or 1610 and a
pharmaceutically acceptable carrier. e invention also provides the

above pharnmaceutical conpositfi on oW ﬁereln t he thg£g§Sut|cclly effective
amount is effective to treat |ParKPRESH Ad di Sease®H8 di sedses associ at ed
with [ocomptor activity, vasodilatigggsplatefet inhibition,| neutrophi
super oxi de generation, cognitipe—di-serder—oet—sene—=5-dgnentia. The
i'nvention al so provides the above’ phéﬂﬁaceut cal dofpositijon, wherein the
pharmaceutical conposition is [@amr—0 gtnalnlc Tornuia[iun.jg)The i nvention
al so provides the above pharngceutieéaP’0 0 -|1 JUN 1% 005 02/ 057267
PCT/ USO01/ 45280 291 conposition,‘ﬁ@ in the phargaceuticgl conposition is
an periocular, retrobul bar orlintraadcilar iHlprtlnn formiliati on. The
invention also provides the above phangaceut cal 2.0

1510 1.5

1511 2.7

10 1512 3.37

1513 2.¢

1514 2.8

1515 3.1

1516 2.9

15 1517 3.4

1518 2.4

1519 2.2

1520 2.¢

20

25



5 conposition, wherein t phar maceuti cal conpositi is a systemd JUN 2205
formul ati on. The inventi al so provides the above Sllrnaceutical

conposi t iwo,o2wkexei n t he phar maceuzi cal conposition is a POI/ESHSE
irrigating solution. The invention al¥8 Provides a conbination therapy for
Par ki nson' s di sease, conprising the conpounds 1609 or 1610, and any of the
dopam ne enhapgeks. dds-Thes | pvent & onqalge sproddes s Loinat Lon: Eherapy ,
for cancer, conprising the compoun or , and a ‘
agents. 20 Th&ESERSRS on al so provi des a conbi nation therapy for gl aucons,
conprising the conpound 1609 or 1610, and a prostaglandin agonist, a
muscrini c agonjst, .or a Q-2 antagonist. The invention al so provides a
packaged phar ma¢Suti'cant 2% &6 &5 &n SPIPIELIBYG ™S dinCe £$& UES43E at ed
with A2& adenosine receptor in a subject, conprising: (a) a container

hol ding a therapeutically effective amount of the conpound 1609 or 1610;
and 30 0 0 - "J'" J UN 2005 WD 02/057267 PCT/L1SOL/4.5280 292 (b)
instructions for using the conpounﬁ:??gmtr@aging said disease in a’

subj ect. Exenplification |

N o)
10 =N
I\ 4 \\
NT N N
H
15 1609

This invention also provides a compound having the structure:

N o}
=N
o ==
- I\ (
N N a
H
25
1610
In a further embodiment the invention provides a method for
30 treating a disease associated with A2a adenosine receptor in a

subject, comprising administering to the subject a



5 Exanpl e 41: Synthesis of 1-(6-Phenyl-4 -yl- .
ryvrrol o[ 2, 3-d] pyri ni di @-y!]-pyrrolidine-2-car bo’i c acid anidé, YN ctey
Conpound y8§990¢ag; synthesi zed by reacting L-prolinam de weEvusdizoie
appropri ate c?ﬂ oride internmedi ate desggi bed in synthesis schene |IT on page
82 to obtain: O ((.71)11~-NH2 N O N'Ce N Cr-~N 1~ H 1609 20 1H NMVR

(y 6sh (ore ety e il Ot or] clipblngs pfh of 2201
2H, J = 7.04-), 7.59 (s, 1H) 7.92 (brs, 2H), 8.26 (d,2H J 6.2Hz), 8.65

(d, 2H J = @‘l-%"'z).nvyﬁtleﬁs)alsﬁﬁ‘l 9o0Magd) chdWhnd8d- FLeHed de@ﬁgPel%5 M@e
WO 02/ 057267 PCT/USO/.4" ;"' #8631 2 3 Exanple 42: Synthesis of 1-
pyrrolo[’f“@ecrd]$yar“} n-4-yl. rrcldlne-2-crbc
v C | 5acid amde (1610). 5 Oorrpound 1610 was synt hesi zed by reacting
L-pro-ll-anlq%e invention further provides the above method, wherein the

mammal is a human.

The invention also provides the method Ior treating a disease
10 associated with A2a adenosine receptor in a subject, wherein
the A,, adenosine receptor is associated with locomotor
activity, vasodilation, platelet inhibition, neutrophil
superoxide generation, cognitive disorder, senile dementia, or
Parkinson's disease.
15
The invention provides the above method, wherein the compound

treats the diseases by stimulating adenylate cyclase.

The invention also provides a water-soluble prodrug of the
20 compound 1609 or 1610, wherein the water-soluble prodrug is

metabolized in vivo to an active drug tc selectively inhibit an

A,, adenosine receptor.

The invention also provides a water-soluble prodrug of the

25 compound 1609 or 1610, wherein the prodrug is metabolized in

vivo by esterase catalyzed hydrolysis.

The invention also provides a pharmaceutical composition
comprising the water-soluble prodrug of the compound 1609 or
30 1610, and a pharmaceutically acceptable carrier.



the appropriate chloridegi nternedi ate ~escribed In nthesis scher®e T KUdh 2005
page 82 to obtain: r-\ NH2 10 N 111<0 N _-O -0 N/I' N N- I \' N
" H 15 Wol®osttesNVR (d, - DVBO) d 2.07(m 4H), 3.85(s, 3H PCRUBA(HREH) ,
4.1'/(mlIH, 4.75(mIH, 6. 89 (m H) , 7. 00 (s, 1 H 7.23(s,IH, 7
.35 (t, 1H, J=8 .2Hz) , 7 .53 (s, 2H) , 7 .60 (s, 1H , 8 .26 (d, 2H, J=5.
8Hz) , 8 .67Thed, i2Mendzbn- BEE¢ pﬁdkl&ﬁ%(fa &HﬁhodNBféﬁs)*nhﬁDl5;ngO the
(M+l) 20 ACtIVIt. of gb ds . Adenosi ne 2 % su ty 5
conpetition P&di* anbAzﬁdTﬂSn%Vée craercrefpe‘d: tIt f"oTe o s q.%%@’ Elke
1610 as descointed thereitmeane lilntwerchalcicapoamdpage 9153 afe itohi s 25
specification. Conpounds 1609 and 1610 were found have A,, receptor
binding affinity and selectivity. 0 - 1 JUN 2005 M O 02/057267

PCT/ USO/ 4528he 29pvepsiges 294sQ00r¥evidest @ agdihodonabrcorpoihdsispecthec

to A recepttivity of an A,, adenosine receptor in a cell, which comprises
contacting the cell with compound 1609 or 1610, wherein the

compound is an antagonist of said A,, adenosine receptor.

10 The invention also provides the above method, wherein the cell
is a human cell.
The invention also provides the above method, wherein the cell
is a human cell and the compound 1is an antagonist of A,,

adenosine receptors.

The invention also provides a pharmaceutical composition
comprising a therapeutically effective amount of the compound

1609 or 1610 and a pharmaceutically acceptable carrier.

20 The invention also provides the above pharmaceutical
composition, wherein the therapeutically effective amount is
effective to treat Parkinson's disease and diseases associated
with locomotor activity, vasodilation, platelet inhibition,
neutrophil superoxide generation, cognitive disorder, or senile

25 dementia.

The invention also provides the above pharmaceutical
composition, wherein the pharmaceutical composition 1is an
ophthalmic formulation.

30

The invention also provides the above pharmaceutical




This invention al so proyides a conpound having the gtructure: 5 N NHj N 3 5
NN H 15 In a further odi nrent the invention p ides a method for =~ %
i nhibitigehRsastivity of an A3 adenosine receptor in a petAsoilstich
conprises contacting the cell with thg conmpound 1720. 1In a further

enbodi nent the invention provides a nethod for 20 inhibiting the activity

of an A3 adenosi ne. ept or,. i cell. rein . the conmpound is.an . __
ant agoni st ofo?ﬁggﬁéﬁégénogP%geP?eggﬁ%ofgggﬁage Gfﬁﬁgrqgﬁ%%%?ﬁﬁh?ntkﬁ? o
i nvention prperdesutlae, abevachelibed o25ihorapahilbit ingetheonct pvirtiy aof can
A3 adenosine receptor in a cell, wherein the cell is human cell. In a
further enbodi ment the invention provides the above nethod for inhibiting
the activityThe animBeREkePsi fdsSCecepf@dridnmsSa 36 cetbovahersiarmare weldad s
a humars cel | -apdowhengin taeceiRoUPEe0 PharhaddhdN 20005 WO 0BIR67is a
PCT/L"' SO /45280 2 955 is an antagoni st of A3 adenosine receptors. In a
further embo8YRERMIChE FAYeRTiIGR.. provi des a nethod of treating damage to
the eye of a subject which conprises 5 administering to the subject a
conposition %%gprlfﬁegngion also provides the above pharmaceutical
composition, wherein the pharmaceutical composition 1is a

10 surgical irrigating solution.

The invention also provides a combination therapy for
Parkinson's disease, comprising the compounds 1609 or 1€10, and

any of the dopamine enhancers.

The invention also provides a combination therapy for cancer,
comprising the compound 1609 or 1610, and any of the cytotoxic

agents.

20 The invention also provides a combination therapy for glaucoma,

comprising the compound 1609 or 1610, and a prostaglandin

agonist, a muscrinic agonist, or a P-2 antagonist.

The invention also provides a packaged pharmaceutical
25 composition for treating a disease associated with A., adenosine

receptor in a subject, comprising:

(a) a container holding a therapeutically effective
amount of the compound 1609 or 1610; and
30



t herapeutical |y effectivg anmount of the conpound 17gQ. In a furtfer! JUN 2005
enbodi nent the invenl:i provi des the above neth wherei n t he damage
conpri seygéxishmal or optic nerve 10 head danmge. |n a fBRETREYV/¥bdi nent
the invention provides a therapy for292gl aucoma, conprising adm nistering to
a subject a therapeutically effective anount of the conmpound 1720. 15 In a
further embodi mentpthe jiBYeQtt9BnBRr H¥t das: riy tRr aBXobahg géﬁwmc said
conpri sing one or nore adenosine recegtor ant agoni sts, preferably
conpr | sing an adenosi néifeaéept P A3SHATEEERI st (preferably an N-6
substituted 7-deazapurine, nost preferably 20

[ 2-(3H I m dazol -4-yl)-ethyl]-(2-phenyl -7H pyrrol o[ 2, 3-

d] pyri m di n- xghplafiinetiobhn an al ternative enbodi ment the invention
providgs a conbination therap for, gl augo C |S|ng an ade OSI 25..
receptor A3 Eﬁf"ﬁﬁgrﬁ st4tpr efséf%tlf)“eﬁlin I\P% gﬁ‘bs(%”%r Y8 7 déaza VTmst‘
preferably [2v¢3H16 'F@a%(?by‘h)f'l)h@t-hy;y)li(—%yrrolldlwe 2- carboxvllc acid
phenyl - 7H—pyrro|o[2 d) pyrimdin-4-yl)-amne)) and one ornore ot her
conpounds seP@éfied [468)t-he group consisting of beta adrenocept or

antagoni sts (i.e. beta adrenergic antagonists or 0 0 - 1 J 1 N W

02/ 0557267 PCT/ USQJ/ 45280 296 t-blockers (e.g tinolol maleate, betaxol ol,
carteol ol . Fevebuymsl 0160 Setd praviotintsizeds5by326acking d-prediase iedg evibh

L- 652698) , .heta d,adrenoceptof , A Ao StRdgiaAlPRas2 1 3ELANAGER Pt hesis

scheme II on page 82 toc obtain:

(r) NH2
.””<

N 0
15 =N
I\ 4 I
N/ N \ /N
H
1609
20 !H-NMR (d,-DMSO) d 1.95-2.15 (m, 4H), 4.00 (brs, 1H), 4.15 (brs,

1H), 4.72 (brs, 1H), 6.90 (brs, 1H), 7.19 (brs, 1H), 7.30 (t,
1H, J = 7.0Hz), 7.44 (t, 2H, J = 7.0Hz), 7.59 (s, 1H), 7.92
(brs, 2H), 8.26 (d,2H, J = 6.2Hz), 8.65 (d, 2H, J = 6.2Hz); MS
(ES): 384.9 (M'+1); Mpt = 280-316°C (decomp.) .



agoni sts (e.g. aplaclonidin bri nondi ne, AGN 9577915, AGN 5 ! 9083.715(31@, 2005
anal og 0 Bay-a-6781)), boni ¢ anhydrase inhibit (brinzol am de, "oeul
dor zol amyfg e, 0E2@12-17 (ar, inhibitor of --he human car bpor@sankysr ase it
isoenzy"\’s, Il nhbl t or s of cawa2epor. i ¢ anhvdr-=E e 1V --' soen z
vime) , chol inerq-;_caccnst: sl e. a. nuscarinic cholinergic

agoni sts, ca I j I r.pi |, .10, bi l.ogarpine nitrare, pilocarpine,
pi | ocar pi ne %{9%%?,&58 Q?e'. ?ﬂ%’tﬁ[%f:)%‘) y 'pafo”s*t g\g %ﬁdi}nsbha?nrﬁ'ﬁr_ds’tfa}gi andi v T
recept or agonilst&@i-gyepld Bt Ared ¥ Psimi &NOPL 06t oRevEsepr epYle~ 2RER2 @l pha. -
agoni sts, pros tanoid-sel ect ive FP receptor agonis:s, PG agonists such
as the hypct¥#én$i \?é“lﬁreos(tlaf’rﬁodes) , angi otensin converting enzyne 15 (ACE)
inhibitors (e.g. Spirapril, spirapriiat), AMPA receptor antagonists, S HT
agoni sts (e. % a selective 5-HT 1A receptor agoni st such as MKC- 242
(5-3-[ (1 2S) - FOFPEATFodt DY 2s SYRER RS TR RY) PEEFOXPO1 I3PFeitadimpds evith
HC1), angi ogeneSispptdpt Pi4Oren{6r Odet PRterhBHOLH 2REERLERKE) . [NNIDA 1 o5 s
ant agoni sts 20 (e.g.. HUJ 211, nemantine, the cannabi noid NVI DA-recept or
agoni st dex&FAMfolL! Hrodadss BandCarkitégs ‘of dexanabi nol, NR2B- sel ective
antagoni sts (e.g. eiiprodil (SL-82.0715)), renin inhibitors (e.g.

CGP- 38560, SR-43845), cannabi noid recepto agonN&ts (e.g.

t et rahydr ocannabi nol (THC) and THC anal o@&m el ective CB2 cannabi noid
receptgy agon--sts (e.g. L-768242, L- 759 ), npounds such as anandam de
that bind to both brain- specific CBl recepfjors and peripheral CB2
receptors), angiotensin receptor antagoni Re.g., angiotensin II

receptor antagonists (e.g. C& \ive/)an.@nsi nil AT-1 0 0 - |
N N
YV

{JUN 2005
15 1610

‘H-NMR (d,-DMSO) d 2.07 (m, 4H), 3.85(s, 3H), 4.02(m, 1H),
4.17(m,1H), 4.75(m,1H), 6.89(m,1H), 7.00¢(s,1H), 7.23(s,1H),
7.35(t,1H,J=8.2Hz), 7.53(s,2H), 7.60(s,1H), 8.28(d, 2H,J=5.8Hz),
8.67(d,2H,J=5.8Hz), 12.37(s,1H): MS (ES): 415.0 (M +1).

20
Activity of Compounds
Adenosine 2a (A,,) receptor subtype competition radio ligand
binding were carried out for compounds 1609 and 1610 as
( described herein and inter alia, on page 153 of this
25 specification. Compounds 1609 and 1610 were found have A,,

receptor binding affinity and selectivity.




potassium  hydrochl oro azi de (HCTZ )sonmatcst azi cion-1s,:is ile.c. 1:
h. e nogPeRishske somatostatin agonis-. NNGC--26-9100) cl ~pepesiiisken_- C]
ant agoni sts, nast cell degranul ati onygynn-LbLzors (e.c. 5 nedocroml),,

al oha-acirenergic receFtor L) | o - ker seg. dap prazole al
~:)ha - 2 ad enggep Ny g : 11_9 h a .1 adrenoceptor
ant aaoni sts ey, Dunazost — drefiecey —=—ahtagqoRrsEs S
t hronboxane Ae2eptpwtics, protein k.-L'nase inhibitors (e.g. H7),

Kk
prost agl andi der.i i;\ves g : 5-1033 .agiandin-2 al pha
ant agoni st s ?EES.gé?%ik}§§)F§§8085é?h§e 1§a%8m§§§§é gaﬁﬁpgtg%f'féﬁﬁQﬂﬂﬁﬁﬁ.
nitric-oxide- releasing agents (e.g. NCX-904 or NCX-905, nitric-oxide-
rel easisng derivatives of tinolol), $ET 2 antagonists (e.g. sarpogrelate),
NMVDA ant agoni sts (e.a. prodrugs and/aq | ogs of 15 dexanab-inol), alpha 1
adrenoceptor antagonists (e.g. bun in), cyclooxvgenase inhibitors
(e.g. diciofenac, or the non-steroiéal onpound nepaf enac), i nosine,
dopam ne D2 receptor and al pha 2 adreno or agonists (e.g. talipexole),
dopami ne D1 rece; D--cr antagonist and D2 rjeceptor agonists (e.g. 20
SDZ- G.C-'/ 56) vasopressin receptor antagom (e.g. vasopressin V2
receptgr antagoni sts (e.g. SR-121463)), le t hel in antagonists (e.g.
TBC- 2% 6), 1-(3-hydroxy-2- phospho @ hdXyprppyl ' ; cyt osi ne (HPMPC) and
rel ated anal ogs -and prodrugs, thyre_= hornone receptor ligands (e.g. KB_
25 130015), muscarinic ML agoni sts, NVDA-receptor antagonists

WO 02/ 057267 PCT/ USO|/45§80 297 receptor antagoni sﬁ such as | c3af tdfit 2005

1C A,

i 1720

15 In a further embodiment the invention provides a method for
inhibiting the activity of an A3 adenosine receptor in a cell,

which comprises contacting the cell with the compound 1720.

In a further embodiment the invention provides a method for
20 inhibiting the activity of an A3 adenosine receptor in a cell,
wherein the compound is an antagonist of the A: adenosine

receptor.

In a further embodiment the invention provides the above method
25 for inhibiting the activity of an A3 adenosine receptor in a

cell, wherein the cell is human cell.

'In a further embodiment the invention provides the above method
for inhibiting the activity of an A3 adenosine receptor in a

30 cell, wherein the cell is a human cell and wherein the compound




(e.g. the cannabi noi 4d NVDA-receptor antagoni st deyanabinol) , PG~ qgg@n;%?
such as the hypotensiv i pids, prostam des, sodi L‘ channel bl ockers J
ant agoni gios2/0%y269d- action ion channel bl ockers, beta adrrenoceantisrso

ant agoni st and PGF2 al pha agonist 0 zbsj U IN 2010" ) WD 02/ 057267

PCT/ US01/ 45280 298 conbinations (e.g. latancprost and t-:no-"ol' , gua v

a'e C acjtl vat Oﬂis%z(lgagmf%{'g% )?sak,éegfoestmje C*eccgp%%%:ﬁ de o-- nc-- peptide

m netics, ee Joe'LaSse
, nltrovasod i-lators (e.g. nitroglycerin, hy l1lazIl ne, sodlum5 n--L

t roprusslde,l, ﬁ{%és?’ﬁ&e' L@Fé Jt%g%ﬁr tg%dul S pPerifes Blop %cRéo cf

non- pepti de m Lret sar ethacryn- -c acrd,
phenoxyacet - treaaéngd atedasys tPe. ghei rﬂieﬁzrlorfore S‘a+]:¢<y¢1af‘fé‘r1)~ a@mprr*ses

di srupters (%dgmhggewggul £8) whé&aiglyypchanpelceekeri$n (%&Dr\éequqrpjﬂm I

ni f edi pi ne, brovincam ne, nivaldipine) and 10 neuroprotectlve agents.

conbi nati on FH@FQB?UFGFaéﬂﬁuéeﬁﬁc EBRPPTSERY PRetEBNpOURAVDBE 17762, and one
‘or nmore conpounds selected fromthe group consisting of beta adrenoceptor
ant agoni st s, alphaﬁg adrenoc tor agqni sts, carbonic_anh drasqh

i nhi bitors, IBhdti Meidi"€ageBh? @e%ndgtg}eostlgdleghdlcﬁ‘ r BEBPt BF ° aguht s34
a further enhedhbaentvHete iinnvent i dampgovidesraspbanmadentli cat opbtdc nerve
conpoaltlon Bonﬁr55|n% a therape -ically effective amount of 20 the

conpo Qd 1720%8Rd95™ S Srnaceutically acceptable carrier. In a further
enbodi ment the invention provides a packaged

In a further embodiment the invention provides a therapy for
glaucoma, comprising administering to a subject a
therapeutically effective amount of the compound 1720.
15
In a further embodiment the invention provides a therapy for
glaucoma comprising one or more adenosine receptor antagonists,
preferably comprising an adenosine receptor A3 antagonist
(preferably an N-6 substituted 7-deazapurine, most preferably
20 [2-(3H-Imidazol-4-~yl)-ethyl])-(2-phenyl-7H-pyrrolo[2, 3-

dlpyrimidin-4-yl)-amine).

In an alternative embodiment the invention provides a
combination therapy for glauvcoma comprising an adenosine
25 receptor A3 antagonist (preferably an N-6 substituted 7-
deazapurine, most preferably [2-(3H-Imidazol-4-yl)-ethyl]-(2-
phenyl-7H-pyrrolo(2,3~-d)pyrimidin-4-yl)-amine)) and one or more
other compounds selected from the group consisting of beta

adrenoceptor antagonists (i.e. beta adrenergic antagonists or



phar maceuti cal conpositi for treating a di sease ociated w thy ?‘h @,
adenosi ne receptor in a bj ect, conprising: 25 (a) cont ai ner hol'd d J
t her apeuws@snef fective anount of the conpound 1720; amdT(Uspi/4s280
instructions for using said conpound2$or treating said disease in a
subject. j U 1.4 WD 02/057267 PCT/ US01/ 45280 299 1In a further enbodl ment
the invent' ¢-y)1BEQ¥-A8S & JTRE h- —inofer Making g composition which,
conpri ses the conpound 1720, “the ~ met hod conpri si ng adn Xi ng the conp
1702 with a SevesMneladar rmetipEnelal f ukt hed32hbodheertethe e- ianment - ¢
crov-Ldes a lygace ah I mpoy d, 1720, . wher ei
phar naceut i caefgpgsggyce%{e;% h aydllaﬁw&%:)étjﬁafal ﬁz‘%gtﬁoglmsg% Fecfed “FronrthRR®
group consi stalg@gll@ftmal(ebg falmmrql@'utdamtearlbzz;*mdj&cameéat aGNphasplitet e age-
mesyl at Exe=lyigf |—,cat| npl e. 43; sym o
(2-(3Hfm dazol 2yl ! ‘Q’Eh bk 2053 pheny| 29V T2: E%rbio Froprgic anhydrase
pyri m di n- 4- ylnh ibtamiams (b?cﬁ&)ol@mmﬂundoﬂ%@awasi%ym hesrzednusrngoltor of
precur sor cor{p]%ungu%agf Casyg&plecsi $.3¢ chene VI{ ta obt ain: 20 .25, 'Iit] UN )oor

ydrase 1soenzyme), ink

e
ou
bn
n

carbonic anhydrase IV isoenzyme), cholinergic agcnists (e.q.
muscarinic cholinergic agonists, carbachol, pilocarpine HC1,

10 pilocarpine nitrate, pilocarpine, pilocarpine prodrugs (e.g.
DD-22A)), prostaglandins and prostaglandin receptor agonists

(e.g. latanoprost, uncprostone isopropyl, PGF2 alpha agonists,
prostanoid-selective [P receptor agoniszs, PG agonists such as

the hypoctensive prostamides), angiotensin converting enzyme

15 (ACE) inhikitors (e.g. Spirapril, spiraprilat), AMPA receptor
antagonists, 5-HT agonists (e.g. a selective 5-HT 1A receptor
agonist such as MKC-242 (5=-3~-1[1¢ -1,4-benzodioxan-2-
ylmethyl)amino]propoxy-l,3—benxodioxole HCl), angliogenesis
inhibitors (e.g. the =steroid anecortave), NMDA antagonists

20 (e.g. HU-211, memantine, the cannabinoid NMDA-receptor agonist
dexanabinol, ©prodrugs and analogs of dexanabinol, NR2B-

selective antagonists (e.g. eliprodil (SL-82.0715)), renin

inhibitors (e.g. CGP-38560, SR-43845), cannabinoid receptor

- - agonists (e.g. tetrahydrocannabinol (THC) and THC analogs,
: 25 selective CB2 cannabinoid receptor agonists (e.g. L-768242, L-
759787), compounds such as anandamide that bind to both brain-

specific CBl receptors and peripheral CB2 receptors),

angiotensin receptor antagonists (e.g., angiotensin II receptor

antagonists (e.g. CS-088), selective angiotensin II AT-I



OU WO 02/0, 557267 PCT/ 4801/ 45280 300 N C1 N N Ngahi stam ne, DVBOj{N Mgy
1200C. 6.5h N HN N 1720 P.ryl cin-lcr-Lde 1 "00mg, 1 .50mmol)

DPI SO O g akes7262- anCl) h amine (1 . 67g, 15. Omol) are@wusiinézvand
heated to 12 O C unde r 10 nitrogem97Af ter 6. 5h, the reaction S cooled
to roomtenperature and partitioned between Et OAc and water. The | ayers
are separazed.apd the aquequs,d:ayer is axtyacted withsELOM (3%} The, |
conbi ned organic'layers are washed with brine (2x), dried over MySQ,
filter-ed andydopcédrratadarddyi el it UD4ngSenaacise bk owa 3seltist.s The- sol ikhs s
washec with d ] an r.ecl alli 1.0 H_tg oy el d19 {:43%: pof
an of f whi teﬁgg‘o :ggg(jfgzg)oﬁ‘a?&s@tﬁ‘{“ CS,%"%%)”J R gﬁgﬁ 258 'Jg’:‘ “7“.%%7 ,‘%??‘52
(t, 2H, J =ait@donist,50 fest1Hcell= 3dsprpn1l8t88n(brisnhiH)torg. 04ie (,

1H, J 23 . SHz) , 7..42 N =) Iy A Sy A orc8+34 (M 2H.. 20 M§
(ES) 3305 Teg)ﬁ‘hc_ll_ff%tz,:(mflt_,%g%aa&?e,.%rgl(:s %@CVFV%- @er v,'\|é|)..5 {e.g.

dapiprazole, alpha-2 adrenoceptor -anteagonists, alpha 1
adrenoceptor antagonists (e.qg. Dsunazosin) ), alpha-2
adrenocepior antagonists, thromboxane AZ mimetics, protein

kinase inhibitors (e.g. H7), prostaglandin F derivatives (e.g.
10 S-1033), prostaglandin-2 alpha antagonists (e.g. PhXA-34),
dopamine D1 and 5-HT2 agonists (fenoldopam), nitric-oxide-
releasing agents (e.g. NCX-904 or NCX-905, nitric-oxide-
releasing derivatives of timolol), 5-ET 2 antagonists (e.g.
sarpogrelate), NMDA antagonists (e.g. prodrugs and analecgs of
15 dexanabinol}, alpha 1 adrenoceptor antagonists (e.q.
bunazosin), cyclooxygenase inhibitors (e.g. diclofenac, or the
non-stercidal compound nepafenac), inosine, dopamine D2
receptor and alpha 2 adrenoceptor agonists {(e.g. talipexole),

dopamine Dl receptcr antagonist and D2 receptor agonists (e.g.

20 SDZ-GLC-756), vasopressin receptor antagonists (e.g.
vasopressin V2 receptor antagonists (e.g. SR-121463)),
endothelin antagonists (e.qg. TBC-2576), 1-(3-hydroxy-2-

phosphonylmethoxypropyl:cytosine (HPMPC) and related analogs
- and prodrugs, thyroid hormone receptor ligands (e.g. KB-
| 25 130015), muscarinic M1 agonists, NMDA-receptor antagonists
(e.g. the cannabinoid NMDA-receptor antagonist dexanabinol), PG
agonists such as the hypotensive lipids, prostamides, sodium
channel blockers, NMDA antagonists, mixed-action 1on channel

blockers, beta adrenoceptor antagonist and PGF2 alpha agonist



bi nding was 25 carried t for conpound 1720 as d ribed herein &nd inter

alia, onwrp@ax7%3- 154 of this specification. Conpound 17POTAv&sl/4s2®uUNd to
have an A. receptor binding affinity2greater than 10 tines that of

Activity of Conycunds Aaosi ne 3 (A3) receptor congetition radios I;i@a%{;ﬁs

reference conpound 1308 as described herein and, inter alia, in Table 13,
on page 169 of ecificatjon. JJj.A 05, W0 02/ 057267 PCT/ US01/ 45280
301 Incor porcé)ﬂtbg%az@%esf e(reé#c'eﬂﬁltF%%%(ejﬁtgsgnfiubﬁ%h%ﬁ’ pat ent* appfi catrons

and ot her referencerrgi sel.gsecktherzl nnareihereby expsesséy FANTCOr per ahee-
herein b% - reference.  Egquivalents . Those skil Irfg\ldaig the art_will

recogni ze, oP%he abl ™8 "ASCer tHI'H P USiTTy Ro rore CRAATFoutTnecPeptidase,
experi ment at indr,r o diQ e /al (entgs t nispegifeerenbodipent saof nehe sod:ium
i nventipon described sg_e{i\fi cal I,%/ khce# ein. Such equivalents are intended to
be enconpasSediH the <tope DFCTHES Tt | BRFRGTRF al"REY-6%675- 11, N WO ©F
02/ 05, 7267 PGHr-s@7AR280me302 s, Thi Srd Soesl 1o ddurt kemnprowvi.des ccenpednds

having the formula; RR2 5 N, : . .
phenoxyacetic acid analogs (e.g. 1indacrinone, <ticrynafen),
actin disrupters {e.g. latrunculin), celcium chanrnel btlockers

(e.g. verapamil, nifedipine, brovincanine, nivaldipine) and

10 neuroprotective agents.

A combination therapy for glaucoma, comprising the compound of
1702, and one or more compounds selected from the group
consisting of beta adrenoceptor antagonists, alpha-2
15 adrenoceptor agonists, carbonic anhydrase inhibitors,

cholinergic agonists and prostagiandin receptor agonists.

In a further embodiment the invention provides a pharmaceutical
composition comprising a therapeutically effective amount of

20 the compound 1720 and a pharmaceutically acceptable carrier.

In a further embodiment the invention provides a packaged
pharmaceutical composition for treating a disease associated
with A3 adenosine receptor in a subject, comprising:

25 (a) a container holding a therapeutically effective

amount of the compound 1720; and

(b) instructions for wusing said compound for

treating said disease in a subject.



R5 10 xi wherein RINR2 together forma ring havi r‘t he structurﬁzw,wlgggggo

or NH2 NH2 20 N O bN -- 0O or R is Hand R2 'S:

subst i tu{‘%jo
1. A conpoun

OH 30 R57i
spasubstituted al kyl. c)r alkylaryl. 35 WwetT/usneiszdonmed i s:
"having the structure: d¢i R2. NR5 N NH wherein R NR2

together f orma ring having the structure: HO

20

25

In a further embodiment the inventicn provides a methed of
making a composition which comprises the compound 1720, the
method comprising admixing the compound 1702 with a suitable

carrier.

In a further embodiment the inventiorn orovices a
pharmaceutically acceptable salt of compound 1720, wherein the
pharmaceutically acceptakle salt contains an anion selected
from the group consisting of maleic, fumaric, tartaric,

acetate, phosphate and mesylate.

Exemplification

Example 43: Synthesis of [2-(3H-Imidazol-4-yl)-ethyl)-(2~-

phenyl-7H-pyrrolo{2,2-djpyrimidin-4-yl)-amine (1720)

Compound 1720 was synthesized using precurscr compound 1 of

synthesis scheme VII to obtain:



CN NH2 or

b--~ NH2 0 NQg OHor R is Hand R2 is:ipis H, or sub tj.”lted
or unsubstituted al kyl . al kyl aryl. 303 2. The 1{’\

ound of clai mebM 2005

havi ng t Repgipaseéure: NH2 OHO N N- ~N H 3. The conpo®ad/us1/gizadm 1,
having the structure; N~ ~NH2 N O33N NN H 4. The compound of claim 1,
having the structure: NH2 O NO N

wn

10

15

20

25

¢
of} ﬁ/\|

N7 “NH
| histamine.DMSO; l

N
NR 120°C. 6.5h NI/\IX

X N N
1 [ ! H
P
1720
Aryl chlcride 1 :(400mg, 1.50mmol), DMSO (i0ml! and histamine

(1.67g, 15.0mmol) are combined and heated to 120°C under
nitrogen. After 6.5h, the reaction 1is <cooled to room
temperature and partitioned between EtOAc and water. The layers
are separated and the aqueous layer is extracted with EtOAc
{3x). The combined organic layers are washed with brine (2x),
dried over MgSO,, filtered and concentrated to vield 494mg of a
brown solid. The solid 1is washec with cold MeOH and
recrystallized from MeOH Zo yield 197mg (43%) of an off white
solid (1720). ‘H-NMR (CD,OD) d 3.05 (t, 2H, J = 7.0Hz), 3.94 (t,
2H, J = 7.0Hz), 6.50 (d, 1H, J = 3.5Hz), 6.88 (brs, 1H), 7.04
(d, 1H, J = 3.5Hz)}, 7.42 (m, 3H), 7.57 (s, 1lH), 8.34 (m, 2H):
MS (ES): 305.1 (M+1); Mpt = 234-235°C.

Activity of Compounds

Adenosine 3 (A,) receptor competition radio ligand binding was
carried out for compound 1720 as described herein and inter
alia, on pages 153-154 of this specification. Compound 1720 was
found to have an A. receptor binding affinity greater than 10
times that of reference compound 1308 as described herein and,

inter alia, in Table 13, on page 169 of the specification.



"N ~NH 5. The conpounggof claim1l1, having the strgcture: HO ~N~ NH2 N 1
O NN H 304 6. The co nd of claim1, having thaggtructure: ON=4% NH2 6
0 N OH WJbibs1367 The compound of claim 1, having the strBETAReEH3260N-~ NH2005
CONH2 N O O-/ N NH 8. The conpounddtof claim 1, having the structure:

NH2Z NO OH "NNO H 305

Incorporation by Reference

All patents, published patent applications anad othrer references

disclosed herein are hereby expressly .incorpcrates nerein by
5 reference.

Equivalents

Those skilled :in the art will recognize, or be able o

ascertain, using no more than routine experimentation, many
10 equivalents to specific embodiments of the invention described
specifically herein. Such equivalents are 1intended to be

encompassed 1n the scope of the following claims.



9. The conpound of cl ai

, having the structure:

20 NNN H

. 110 2%
conpound of claim1, ha g the structure: P (S N 2 Wt'51 NO h
0.,,' --OWOooMs726MN H 11. The conpound of claim 1, havi nBCTRASVEET2EEt ure:
OHN HNNNDY NNH 306 JUN oz 1292 The conpound of claim 1, having the
structure: OH

This invention further provides

compounds having the formula:

NP
5
N
T >
N// N
10
X1
wherein
R,NR, together form a ring having the structure:
15
HO
or
NH;
N NH,
20 0 N
o]
or R, is H and R, is:
OH
25
30
R, is H, or substituted or unsubstituted alkyl or
alkylaryl.

35



(S HNNOH NNO H13. The conmpound of claim1l, having the structure:
OH (S HNOHNNN H 14. The conpound of claim1, having theTStuuchw\e

H (S HNNO91 1P '".. ~~Col NN H 307 15. The conpound of claim1,
having the structure: N (S) NH2 Al'Y 'Z0O0 00 NO

What is claimed is:

1. A compound having the structure:
Ry R2
\\N’/
NN \\
| &
P
N
N H
wherein

RiNR; together form a ring having the structure:

HO,

NH,

OH

or Ry is H and R, is:

.
)

Rs is H, or substituted or unsubstituted alkyl or

alkylaryl.

303




H 16. The conpound of claim11, having the structure: N (S) NH2 NO O O
O-"OH NNH 17. The conpound of claim1l, having the structure: (7'J—| .9_‘8)"
HN NNH2 NNO H18. A nethod for treating a disease associ ated w t‘H 2005
adenosi ne receptor in a subject, conprising admnistering to the subject a
therapeutically effective anount of a conpound of claiml1. 308 - | JON
2005 19. The nethod of claim 18, wherein the subject is a manmal. 20. The

nmet hod of cbai M hd, é@f@i@%ﬁhﬁ 8?%@1@%‘, ih%v"i‘ngu{:ﬂé"st thu'}?%e met hod of claim

18, wherein sai adenosli ne receptor i's asSoci ate cognitive
di sease, renal failure, cardiac arrhythm as, respiratory epithelia,

{ ). NH; N\ OH
N ’\g
'T)ﬁf\J“
- p
N
@/LN N
3. The compound of claim 1, having the structure:

1
<Ti>~W(NH2
N
N7
I 4
N

4. The compound of claim 1, having the structure:

I=Zz__20

304



transmtter rel ease, sedation, vasoconstriction, bradycardia, negaghﬁﬁln -
cardi ac inotropy and dronotropy, bronchoconstriction, neutrophil N 2005
chermotaxis, reflux condition, or ulcerative condition. 22. A water-soluble
prodrug of the conpounds of claim1l1l, wherein the water-soluble prodrug is
nmet abolized in vivo to produce an active drug which selectively inhibits
Ai adenosine receptor. 23. The prodrug of claim 22, wherein said prodrug is
nmet abol i zed in vivo by esterase catal yzed hydrolysis. 24. A pharmaceuti cal
conposition conprising the prodrug of claim 22 and a pharmaceutically
accept abl e €arriThe ceRpopndeehodldigr L nhaying nthe Eractuvety of an Al
adenosine receptor in a cell, which conprises contacting the cell wth a
conmpound of claim1l. 26. The od @gf claim25, wherein the conpound is an
ant agonsi st of the Al adenosi %r. 27. The nethod of claim 25,
wherein the cell is a human JON 28. The nethod of claim 27,
wherein the conpound is an any adenosi ne receptors. .29. The
met hod of claim18, wherein sdi d ldi g8ase i@ asthma, chronic obstructive

pul nonary di sease, aller rhNni¢1s, or an upper respiratory disorder.

30. The nethod of claim wherein the subject is human.

—~—

7. The compound of claim 1, having the structure:

8. The compound of claim 1, having the structure:

305



31. The nethod of claim 30, wherein said conpound is an antagoqiit f A
adenosi ne receptors. 32. A conbination therapy for asthma, conpri iﬁgﬂtﬁﬁﬁ
conmpound of claim1, and a steroid, P2 agonist, glucocorticoid,

| eukotri ene antagoni st, or an anticolinergic agonist. 33. A pharnaceuti cal
conposition conprising a therapeutically effective anmount of the conpound
of claiml, and a pharmaceutically acceptable carrier. 34. The nethod of
claim?29, wherein said respiratory disorder is asthma, allergic rhinitis,
or chronic obstructive pul nonary di sease. 35. The pharmnaceutica

conposi tion9of cThe mE®oupderéi plaigmild paadneactive i sttucdomsesition is an
periocul ar, retrobul bar or intraocular injection fornulation. 36. The

pharmaceutical conposition of claim 33, wherein said pharnmaceuti cal
conposition is a systemc form@?éL%me2310 37. The pharnaceuti cal
conposition of claim 33, whereinN sal d pharnmaceutical conposition is a
surgical irrigating solution. packaged pharnmaceutical conposition
for treating a disease associ gt ed] WN an Al adenosine receptor in a
subj ect, conprising: (a) G N N holding a therapeutically effective

amount of the conpound of m 1; &hd

10. The compound of claim 1, having the structure:

11. The compound of claim 1, having the structure:

(o]
I

=z
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(b) instructions for using said conpound for treating said disease in a
subject. 39. The pharmaceutically acceptable salt of the conpountd UQ)‘, 9§gﬁal m
1. 40. The pharnaceutically acceptable salt of the conpound of <claim
wherein the pharmaceutically acceptable salt of the conpound of clains 6,
8, 12, 15, or 16 contains a cation selected fromthe group consisting of
sodium cal cium and ammonium 41. The nethod of claim 18, wherein the A
adenosi ne {gcepiy dofpBERQCHAtEthi th EQOQ&‘%%}Y@ N8k uballure. 311 42. A
conpound having the structure: r,-\(R N-12 NO ‘N NNH 43. A
conpound having the structure: NH2 NO N NN 'O//I-- Q/ NH 44. A
nmet hod for treating a di sease associ atef with A2a

(s)

HN
OH
N7 | \
\
N @]
N H

13. The compound of claim 1, having the structure:

gH
(s)
HN —j,rOH
N4Jt]:j§>__J/3
S
N
N H

14. The compound of claim 1, having the structure:

~ OH
( =
(s)
HN
N’| \ o
N 0
N
N H
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adenosi ne receptor in a subject, conprising admnistering to the sgb*?&& a.
therapeutically effective anmount of a conpound of claim42 or 43. 45! & 2005
met hod of claim44, wherein the subject is a nmanmal. 46. The nethod of

claim45, wherein the subject is a human.' 47. The nethod of cl ai m 46,
wherein said A2,, adenosine receptor is associated with | oconotor
activity, 312 vasodilation, platelet inhibition, neutrophil superoxide

generation, cognitive disorder, senile denentia, or Parkinson's disease.
48. The nethod of claim 44, wherein the conpound treats said diseases by
sti mul at i ngladenttetemBpErdset abrim hypdhevisg) bhe esprehiid§ of the conpound

of claim42 or 43, wherein said water-soluble prodrug that is netabolized

in vivo to an active drug which ectively inhibit A2. adenosine
receptor. 50. The prodrug of clad mygQ, wherein said prodrug is netabolized
in vivo by esterase catalyzed hy INd, 51. A pharmaceutical conposition
conprising the prodrug of claim49 angd a phqinaceutically accept abl e
carrier. 52. A method for inhiwfthng© he actyvi of an A2. adenosi ne
receptor in a cell, whi NODEE | S£s jont /ngOsaid cell with a conpound
of clainms 42 or 43. 53. nmetMo aim 52, wherein the conpound is an

ant agoni st of said A2,, a®fenosine rgceptor.

16. The compound of claim 1, having the structure:

S
A,

N== o Q
@A\ I\ jo-on
N™ Ny
H

17. The compound of ¢laim 1, having the structure:

OH
(s)
HN
N (@]
N
N H

18. A method for treating a disease associated with A1
adenosine receptor in a subject, comprising
administering to the subject a therapeutically

effective amount of a compound of claim 1.
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54. The nethod of claimb53, wherein the cell is a human cell. Qﬁ
met hod of claim 53, wherein the compound is an antagonist of A2a L <ide
receptors. 56. A pharmaceutical conposition conprising a therapeutically
effective amount of the conpound of 313 JUP4 <claim42 or 43 and a
pharmaceutically acceptable carrier. 57. The pharmaceutical conposition of
claimb56, wherein said therapeutically effective anount is effective to

treat Parkiason' @hgl§@Q§gdangfduﬁggﬁﬁslgssqﬁ{ ed wWih &Jqégggto gactivity,
phi

vasodi l ation, platelet inhibition neutro superOX| enerati on.
cognitive dlsordéﬁmmﬂor senile denmentia. 58. The pharnaceuti cal conposition
of claimb56, wherein said pharnmaceutical conposition is an ophthalmc
formul ation. 59. The pharnmaceutical conposition of claimb56, wherein said
phar maceut i 88}t cBmpositihodn oifscaaipeld ociteaiein thérmdmhdiari o holeaocul ar
injection formulation. 60. The pharmaceutical conposition of claimb56,
wherein said pharmaceutical conposition is a systemc formulation. 61.
The phar mac@lt i cElie cambeilt i off ofladai MB56,whhesiel Nnsasai iphagsnseiid cal
conposition is a_surgical, , , o ,
receptor 1is assoclated with cognitive disease, renal
failure, cardiac arrhythmias, respiratory epithelia,
transmitter release, sedation, vasoconstriction,
bradycardia, negative cardiac inotropy and dromotropy,
bronchoconstriction, neutrophil chemotaxis, reflux

condition, or ulcerative condition.

22. A water-soluble prodrug of the compounds of claim 1,
wherein the water-soluble prodrug is metabolized in
vivo to produce an active drug which selectively

inhibits A1 adenosine receptor.

23. The prodrug of c¢laim 22, wherein said prodrug is

metabolized in vivo by esterase catalyzed hydrolysis.

24. A pharmaceutical composition comprising the prodrug of

<w; claim 22 and a pharmaceutically acceptable carrier.
25. A method for inhibiting the activity of an Al adenosine
receptor in a cell, which comprises contacting the cell

with a compound of claim 1.

26. The method of claim 25, wherein the compound is an

antagonsist of the Al adenosine receptor.

27. The method of claim 25, wherein the cell is a human
cell.
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irrigating solution. 62. A conbination therapy for Parkinson's dise s§, o
conprising the conpounds of claim42 or 43, and any of the dopam n JUN 2008
enhancers. 63. A conbination therapy for cancer, conprising the conpound

of claim42 or 43, and any of the cytotoxic agents. 314 J 'U 64. A

conbi nati on therapy for glaucoma, conprising the conmpound of claim42 or

43, and a prostaglandin agonist, a nuscrinic agonist, or a P-2 antagoni st.
65. A packaged pharmaceutical conposition f or treating a disease
associated with A2. adenosine receptor in a subject, conprising: (a) a

cont ai ner héPdi nfPa fMREPEBertt calaim epfectwhareianothe obmpdendonposrd of

claim 42 or 43 anghddali denSlel wel 4% di0ke Usbagesald conpound for treati ng

said disease in a subject. 66. A pharmaceut y acceptable salt of the
compound of claim42 or 43. 67. The pharmaceutically acceptable salt of

cl ai m 66, er el the R .1 cally acceptabl. alt of the onpound of
claim41 orwg'z gt(')ﬁn? anlmeﬁcs anioﬁ%géﬁigc?gd ‘f’?%?ﬁll} hsea@r %ﬁﬁeéﬁﬁsf%t?% ‘
mal ei ¢, fumaric,cheotiari c,obsacretatee phpshhatsa-and atesykafe. lbergic

rhinitis, or an upper respiratory disorder.
30. The method of claim 29, wherein the subject is human.

31. The method of claim 30, wherein said compound is an

antagonist of Al adenosine receptors.

32. A combination therapy for asthma, comprising the
compound of c¢laim 1, and a steroid, P2 agonist,
glucocorticoid, leukotriene antagonist, or an

anticolinergic agonist.

33, A pharmaceutical compogition comprising a
therapeutically effective amount of the compound of

claim 1, and a pharmaceutically acceptable carrier.

34. The method of «c¢laim 29, wherein said respiratory
disorder is asthma, allergic rhinitis, or chronic

obstructive pulmonary disease.

35. The pharmaceutical composition of claim 33, wherein
said pharmaceutical composition is .an periocular,

retrobulbar or intraocular injection formulation.

36. The pharmaceutical composition of claim 33, wherein
said pharmaceutical composition is a systemic

formulation.
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JUN -p 68. A conpound having the structure: N H Nl-, NH NNN H 69.
A nethod for inhibiting the activity of an A3 adenosi ne receptor i i xéi}f‘ée{mﬁg
whi ch conprises contacting the cell wth a conpound of claim68. 70. The
met hod of claim69, wherein the compound is an antagonist of the A3
adenosine receptor. 71. The nethod of claim6,9, wherein the cell is human
cell. .72. The nmethod of claim 71, wherein the conpound is an antagoni st
of A3 adenosine receptors. 73. A nmethod of treating danage to the eye of a
subj ect which conprises admnistering to the subject a conposition

conpri si ng &7t héthpephpeaptguitidadct pompomiioiont of tdieiconpdunditofrecirai m 68.

74. The method af, i ai |Mi3WRgEeL the mage.conprises _retinal, or. optic
nerve head damag'e.l 75. @Rtﬁgr apy Jf%lr glcé)g“g)(?ﬁg,%l%nprllss’i ngaadrﬁlh]f%ltcear ng to
a subject a therapastical kyletiascti ve anount of the conpound of clai m68.
316
38. A packaged pharmaceutical composition for treating a
disease associated with an A1 adenosine receptor in a

subject, comprising:

(a) a container holding a therapeutically effective

amount of the compound of claim 1; and

(b) instructions for using said compound for treating

said disease in a subject.

39. The pharmaceutically acceptable salt of the compound of

claim 1.

40. The pharmaceutically acceptable salt of the compound of
claim 39, wherein the pharmaceutically acceptable salt
of the compound of claims 6, 8, 12, 15, or 16 contains

a cation selected from the group consisting of sodium,

( . ' calcium and ammonium.

41. The method of c¢laim 18, wherein the Ai1 adenosine

receptor is associated with congestive heart failure.
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JIM 2005 76. A conbination therapy for glaucoma, conprising the conpound
of claim®68, and one or nore conpounds selected fromthe group @OﬂsUgﬁiﬁﬁr
of beta adrenoceptor antagonist's, al pha-2 adrenoceptor agonists, car OnfER
anhydrase inhibitors, cholinergic agonists, prostaglandins and

prostagl andi n receptor agonists, angiotensin converting enzyne (ACE)

i nhi bitors, AVMPA receptor antagonists, 5-HT agoni sts, angi ogenesis

i nhi bitors, NVDA antagonists, renin inhibitors, cannabinoid receptor

agoni sts, am@)i otZeRSMPolaEeRAPIng AHALERB LI Ny drochl or ot hi azi de (HCTZ),
somatostatin agonists glucocorticoid antagoni sts, nmast cell degranul ation
i nhi bitors, al pha-adrenergic receptor bl ockers, al pha-2 adrenoceptor

ant agoni sts, thronboxane A2 'q; iqﬁk protein kinase inhibitors,
prostaglandin F derivatives, gl"andi n- 2 al pha antagoni sts, dopam ne
D1 and 5-HT2 agonists, nitric~qXi dehrel easing agents, 5-HT 2 antagonists,
cycl ooxygenase inhibitors, i i ne,” dopam ne D2 receptor and al pha 2
adrenocept or agoni sts, 1 receptor antagonist and D2 receptor
agoni sts, vasopressin :

1- (3- hydr oxy-2- phos
anal ogs and prodr ugs?
agoni sts, sodi um channeé
adr enocept or

yroid hornmone€&Ceptor |igands, nuscarinic M
bl ockers, m xed- action ion channel bl ockers, beta

43. A compound having the structure:

[:T>mu
N

o]
~=N
Y

kS [ )\C\

H

44. A method for treating a disease associated with A2a
adenosine receptor in a subject, comprising
administering to the subject a therapeutically

effective amount of a compound of claim 42 or 43.

45. The method of claim 44, wherein the subject is a

mammal .
46. The method of claim 45, wherein the subject is a human.

47. The method of claim 46, wherein said A, adenosine

receptor is associated with 1locomotor activity,
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ant agoni st and PGF2 al pha agoni st conbi nati ons, guanyl ate cycl ase
activators, nitrovasodilators, endothelin receptor nodul ators, et“h&gﬁ&ﬁ}li;ﬁg;f;ﬁ
acid, other phenoxyacetic acid analogs, actin disrupters, calcium channel”
bl ockers and neuroprotective agents. 317 MOO' 77. A conbination therapy

for glaucoma, conprising the conpound of claim68, and one or nore
conpounds selected fromthe group consisting of beta adrenoceptor

antagoni sts, al Rhavdiadeenocept op 209 Sts, €L PN G, anhy Eﬁ;‘?:&!p'?ﬂ'lb' tors,
cholinergic agonists and prostaglandin receptor agonists. )

phar maceut i cal cYPsssKitien csmerasing a colelapeat i chlsloydett ectsand lanount
of the compound Lfen¢hal MH& 0L 2 phar g@gg‘%é cally acceptable carrier. 79.
A packaged pharnmaceutical conposition for treating a disease associated
wi th an A3 adenosine receptor in a subject, conprising: (a) a container

hol ding a therapegutical,ly. effective nmount of, the, conpound qf cl aim 68;
and (b)g ins r'uct&?lgnsrgator%c}/dus?%g c;lgilﬁ c o‘glh%r?ld"r E}P%agg’ﬁﬁougai FfitEase in
a subject. 80. Aatet Hodeatessly naiducabRAgi 4dey Mivec kyveorpei ses the
conmpound of claim 68, the nmethod conprising adm xing the conpound of claim
68 with a suitable carrier. 81. A pharnaceutically acceptable salt of the
conpound of49. A water-soluble prodrug of the compound of claim 42 or

43, wherein said water-soluble prodrug that is
metabolized in vivo to an active drug which selectively

inhibit A;, adenosine receptor.

50. The prodrug of claim 49, wherein said prodrug is

metabolized in vivo by esterase catalyzed hydrolysis.

51. A pharmaceutical composition comprising the prodrug of

claim 49 and a pharmaceutically acceptable carrier.
52. A method for inhibiting the activity of an A,, adenosine
receptor in a cell, which comprises contacting said

cell with a compound of claims 42 or 43.

53. The method of claim 52, wherein the compound is an

antagonist of said A;, adenosine receptor.

54. The méthod of claim 53, wherein the cell is a human

cell.

55. The method of claim 53, wherein the compound is an

antagonist of A;, adenosine receptors.

56. A pharmaceutical composition comprising a

therapeutically effective amount of the compound of
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claim68. 82. The pharmaceutically acceptable salt of claim 81, mhqarﬁpﬂ 2005
the pharnaceutically acceptable salt contains an anion selected from é
group consisting of maleic, fumaric, tartaric, acetate, phosphate and

nmesyl ate. 83. The conpound of claim1, wherein when RINR2 together forma
ring having the structure: 318 J HONH2 NH2 0 or R5 is H -CH2 (NC5H3)

(OH) (CBH5) , -CH20CH3, - (CH2)2C(O OH, -CH2O0CH2C (O NH2, -C (0) OH, -CH3,

- CH20 (CH2) 20H,clGiR 0@ CotO) 40CHERAON a - GROGRG DO,  9& en R3.
is H aﬁld R)2 is: R5i,s H -CH2(N2C3H3), -C(O OH, -CI—IZO?%)Z%FF,%_‘E OCH3,
or -C (0) NH. 2,°%**& pharmaceutical ly acceptabl e salt thereof. 84. Use of
the conpound of claim1l for manufacturing a nedicanent useful for treating
ociated wth an Al adenosine receptor in a subject. 85. Use

gf dlt ﬁgaigrrpa%and Tre cPRARNACe S GREnUFaRPRT | Fipra offedt bainenb6us efhdrefior
i nhibiting the agdiyitneApadtifh1130eR28008VEGEBEAE 10 3658 kive to
treat Parkinson’'s disease and diseases associated with
locomotor activity, vasodilation, platelet inhibition,
neutrophil superoxide generation, cognitive disorder,

or senile dementia.

58. The pharmaceutical composition of claim 56, wherein
said pharmaceutical composition is an ophthalmic

formulation.

59. The pharmaceutical composition of claim 56, wherein
said pharmaceutical composition is an periocular,

retrobulbar or intraocular injection formulation.

60. The pharmaceutical composition of claim 56, wherein

said pharmaceutical composition is a systemic

formulation.

_— 61. The pharmaceutical composition of claim 56, wherein
said pharmaceutical composition is a surgical

irrigating solution.

62. A combination therapy for Parkinson's disease,
comprising the compounds of claim 42 or 43, and any of

the dopamine enhancers.
63. A combination therapy for cancer, comprising the

compound of claim 42 or 43, and any of the cytotoxic

agents.
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86. A pharnmaceutical conposition conprising the conmpound of claiml, a
phar maceutically acceptable carrier and at |east one of steroidm. E)ZJUN 2005
agoni st, glucocorticoid, |eukotriene antagonist, or an anticolinergic "
agoni st. 319 AN 2005 87. Use of the conpound of claim42 or 43 for

manuf acturing a nedi cament useful for treating a disease associated with
an A2a adenosine receptor in a subject. 88. Use of the conpound of claim

42 or 43 foga. nauf @@M&hggi&lnag{eq%@nt fy§efd{ﬂaljc%§nai’nh'b%}|gﬂ1¥iﬁéﬁe th%Cti vity
of an A2,, adenosine receptor in a cell. 89.” A pharmaceutT cal conposition
conprising the SHWRERAdsOSf elalmn 42 orox4343a phadmeeeuprestdglanddeept abl e
carrier and any . dopani ne, enhancers, 90. A pharnmaceutcal conposition
conpri sing the a%%#%%ﬁhdgol?un% A 4295 a5 %ﬁf?&aé&ﬁ?ﬂeaw‘y- accept abl e
carrier and any of the cytotoxic agents. 91. A pharnmaceutical conposition
conpri sing ghe A£00D ué{lde f gl aim42 or 43, a pharnmaceutically acceptable
carrier and @ prostagrandl nPAgERFRUtigalm cMRaRIciggont e , tepahimg 2a

ant agoni st. 92. diseast tdesaOmRdNtwDth Clagdj M&BnéoImdraRebapturi g, @

medi cament usefu] .f.or inhibitjng the activity of an A3 adenosi ne receptor
inacell. subject, comprising:

(a) a container holding a therapeutically effective

amount of the compound of claim 42 or 43; and

{b) instructions for using said compound for treating

said disease in a subject.

66. A pharmaceutically acceptable salt of the compound of

claim 42 or 43,

67. The pharmaceutically acceptable salt of claim 66,
' wherein the pharmaceutically acceptable salt of fhe
compound of claim 41 or 42 contains anion selected .from
the group consisting of maleic, fumaric, tartaric,

acetate, phosphate and mesylate.
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93. Use of the compound of claim50 for manufacturing a nedi canent useful
for treating damage to the eye of a subject. 94. Use of the conpound of
claim50 for manufacturing a nedicanent useful for glaucona in “als HNeﬁmr
320 2 95. The use of claim94, wherein the nedicanent further conprises
one or nore conpounds selected from the group consisting of beta
adrenocept or antagoni sts, al pha-2 adrenoceptor agonists, carbonic
anhydrase inhibitors, cholinergic agonists, prostaglandins and

prostagl andga. r eCerh@buddOnL$1sy gygysgkgg§h£ﬁponverting enzynme (ACE)

i nhibitors, AVPA receptor antagonists agoni sts, angi ogenesi s
|nh|b|tors, NVDA ant agoni stsn..renin inhibitors, cannabinoid receptor

agoni sts, angiotensin recep(oﬂ ant agoni sts, hydrochl orot hi azide (HCTZ),
somat ost ati n agoni sts glucocaytrgoi d antagonists, mast cell degranul ation
i nhi bitors, al pha- adrenergld*re eptor bl ockers, al pha-2 adrenoceptor
antagonists t hronboxane A2 m neti protein klnase i nhibitors,

prostagl andin F derivatives, pro ndi n- 2 al pha antagoni sts, dopam ne
DI and S-HT2 agonists, nitric-oXid | easi ng agents, 5-HT 2 antagoni sts,
cycl ooxygenase inhibitors, opanm ne D2 receptor and al pha 2

adr enocept or agoni st s, dopa eptor antagoni st and D2 receptor
agoni st s,

69. A method for inhibiting the activity of an A3 adenosine
receptor in a cell, which comprises contacting the cell

with a compound of claim 68.

70. The method of claim 69, wherein the compound is an

antagonist of the A3 adenosine receptor.
71. The method of claim 69, wherein the cell is human cell.

'72. The method of claim 71, wherein the compound is an

antagonist of A3 adenosine receptors.

73. A method of treating damage to the eye of a subject

g 1

which comprises administering to the subject a
composition comprising a therapeutically effective

amount of the compound of claim 68.

74. The method of claim 73, wherein the damage comprises

retinal or optic nerve head damage.

75. A therapy for glaucoma, comprising administering to a
subject a therapeutically effective amount of the

compound of claim 68.
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vasopressin receptor antagonists, endothelin antagonists, 1-(3-hydroxy-27
phothonyI nmet hoxspropyl )cytosine (HPMPC) and related anal ogs and ﬁrddwug}ss)g
t hyroi d hornmone receptor ligands, nuscarinic M agonists, sodi um channel

bl ockers, m xed- action ion channel blockers, beta adrenoceptor antagoni st
and PGF2 al pha agoni st conbinations, guanylate cyclase activators,
nitrovasodil ators, endothelin receptor nodul ators, ethacrynic acid, other
phenoxyacetVe. acﬁdc@nmhngs;oﬁctﬁﬁbﬂpg,r u%grsglg@écgdéjm cgggmﬂginé) qﬁieers and
neur opr ot ecti ve agents. 321 JUN ,96. The use of claim94 ere

medi cament f ur t KePROSRGr i 8&s S421Br 6r e Ashpemeds orel mored ¢ompourhds gr oup
consi sting of tkﬁéiew&banQQeﬁtQheagﬁéﬁg”ﬁéﬁé%1qihﬁh%fzbe@grggoce t‘iFor

agoni sts, carbonic anhydrase i nhibitors ergi ¢ agoni's

prostagl andi n r ECEFEGRLS5§oni 3trha-g7. attisen pheip e e @iona s t 6 ppostidrdre of

[ he
claim 78, furthemhyeeaBei Si Ng;ARELPE.ADr € conpoyngds, selected from o
group consistin ofy‘abeta adre%]oce toor ant agoni st s, § pha- 2 a%?rélr?ocf;éptor

agoni sts, car boM*OS&AAyaRasRS | blmmss}:agdhuldunergecep'gmn![ ségonists, rti ng
rost agl andi s ami oREASE A0LARLP: L 6859 0 ensin gonv
gnzyrreg(ACE) | nh:}%lltoors AVPA recgpt%r ago {éi 15‘% %Tgaﬁ%hl stEIPA

angi ogenesi s | nFiSSEPEPE, NNIRIANLEGEN] StSS‘HT agonists, angiogenesis
inhibitors, NMDA antagonists, renin inhibitors,

cannabinoid receptor agonists, angiotensin receptor

antagonists, hydrochlorothiazide (HCTZ), somatostatin
{ . . . .
' agonists ; glucocorticoid antagonists, mast cell
degranulation inhibitors, alpha-adrenergic receptor

blockers, alpha-2 adrenoceptor antagonists, thromboxane
A2 mimetics, protein kinase inhibitors, prostaglandin F
derivatives, prostaglandin-2 alpha antagonists,
dopamine D1 and 5-HT2 agonists, nitric-oxide-releasing
agents, 5-HT 2 antagonists, cyclooxygenase inhibitors,
inosine, dopamine D2 receptor and alpha 2 adrenoceptor
agonists, dopamine D1 receptor antagonist and D2
receptor agonists, vasopressin receptor antagonists,
endothelin antagonists, 1-(3-hydroxy-2-
. ' phosphonylmethoxypropyl)cytosine (HPMPC) and related
A analogs and prodrugs, thyroid hormone receptor ligands,
muscarinic M1 agonists, sodium channel blockers, mixed-
action ion channel blockers, beta adrenoceptor
antagonist and PGF2 alpha agonist combinations,
guanylate cyclase activators, nitrovasodilators,
endothelin receptor modulators, ethacrynic acid, other
bhenoxyacetic acid analogs, actin disrupters, calcium

channel blockers and neuroprotective agents.
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renin inhibitors, cannabinoid receptor agonists, angiotensin receptpr”H, e
ant agoni sts, hydrochl orot hi azide (HCTZ), somatostatin agonists, - JUN 2005
gl ucocorticoid antagonists, mast cell degranul ation inhibitors, alpha-
adrenergi c receptor blockers, al pha-2 adrenoceptor antagonists,

t hromboxane -A2 mnetics, protein kinase inhibitors, prostaglandin F
derivatives, prostaglandin-. 2 alpha antagonists, dopam ne DI and 5-HT2

agoni sts, Witrix- @tnbenkeheasi ik t $oro filadcdY 29008 $sing th
cycl ooxygenase i nhi bitors, inosine, dopamne D2 receptor and a?phaeﬁ
adr enocept or agdfi™RR¥NG op4ni Aeabr ¢Rcemingt ameagomi stoaad Efnpeoent or
agoni sts, .vasop&ssitRd ¢S8Rt Phe 4GF L Sy othelin —antagoni Sts
1- ( 3- hydr oxy- 2- phosphqnylnethoi?%r%%@ﬂ?%%%ﬁgﬁﬁg FngBg? 3§ﬂe %ﬁ?ﬁ%ﬁf
anal ogs and prodtF§goniRGEei dalmhraréne adeerptaptor gardaist BYS Codiitn dM

agoni sts, sodi urgfihapael bl qgl | xed- _action ion channel blockers, beta
adrenoceptor 322 JUN antagoﬁ?%?t%%%'PGFEE%}%ﬁEf%ﬁﬁnﬂsﬁg ®nat i

guanyl at e cycl aFosteovandin, redeptorasgdniaters, endot helin receptor
nodul at ors, ethacrynic acid, other phenoxyacetic acid anal ogs, actin

di srupters, calcium channel blockers and neuroprotective agents. 98. The
phar maceut i €& donposbhawmarutdlcallm 78, cdipidisHetonCONPIdckibRes9A§ OF 1T e

conpounds Selexxéﬂ%f%gggkigglly effective amount of the compound of

claim 68 and a pharmaceutically acceptable carrier.

79. A packaged pharmaceutical composition for treating a
disease associated with an A3 adenosine receptor in a
. subject, comprising:
(a) a container holding a therapeutically effective
amount of the compound of claim 68; and

(b) instructions for using said compound for treating

said disease in a subject.

80. A method of making a composition which comprises the
compound of claim 68, the method comprising admixing

the compound of claim 68 with a suitable carrier.

o 8l. A pharmaceutically acceptable salt of the compound of

claim 68.

82. The pharmaceutically acceptable salt of claim 81,
wherein the pharmaceutically acceptable salt contains
an anion selected from the group consisting of maleic,

fumaric, tartaric, acetate, phosphate and mesylate.

83. The compound of claim 1, wherein when RiNR;
together form a ring having the structure:
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group consi sting of beta adrenoceptor antagonists, alpha-2 adrenocqpqu ——_—
agoni sts, carbonic anhydrase inhibitors, cholinergic agonists and L2
prostagl andin receptor agonists. 99. Use of the conpound of claim®68 for
manuf acturing a medi canent useful for treating a disease associated wth
an A3 adenosine receptor in a subject in need of such treatnent, wherein
the di sease associated with the A3 adenosine receptor is asthng,

bronchitis, chronic obstructive pul nonary di sorder, or

bronchoconstriction. 100. A process of manugg acturing the conmpound of claim
68, conprising the steps of: Cl (a) reactiNgg the conpound N ON N H 323

J U iIN with histamne infthe\presence of dynmejhyl sulfoxide; (b) heating
the reaction m xture under i N%t mosp (c) Mool ing the reaction

m xture and separating the | ayer fro aqueous | ayer; (d)
washi ng the organic |layer with brihRe, drging, and iltering, to yield the
compound. 101. The process of clai m 100, “hherein inostep (b) the

Rs iS H ’ —CHz (NCng) (OH) (CsHs) B —CHQOCH3,
- {CH;),C (0O) OH, ~-CH;0CH2C (O)NH,;, ~C(O)OH, -CHj,

-CH,0 (CHz) ,0H, ~CH,OCH,C (0) OCH;, or -CH;0CH;C (0) OH;
or

OH

when R; is H and R, is:

Rs is H, -CH(N,C3H3;), -C(O)OH, -CH;0(CH3),0H, =~C(O)OCH;3, or
-C (O} NH,

or a pharmaceutically acceptable salt thereof.

84. Use of the compound of claim 1 for manufacturing a
medicament wuseful for treating a disease associated

with an A1 adenosine receptor in a subject.

'
o

85, Use of the compound of claim 1 for manufacturing a
medicament useful for inhibiting the activity of an A

adenosine receptor in a cell.

86. A  pharmaceutical composition comprising the
compound of c¢laim 1, a pharmaceutically acceptable
carrier and at least one of steroid, f2 agonist,
glucocorticoid, leukotriene antagonist, or an

anticolinergic agonist.
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reaction mxture is heated under a nitrogen atnosphere. 102. The pLoggﬁf, _
of claim 100, wherein in step (d) the organic layer is dried with My N 2005
103. Use of the conpound of any of clainms 1-17 for manufacturing a

medi cament useful for treating a disease associated with an Al adenosi ne
receptor in a subject in need of such treatnent, wherein the disease is
antidiuresis, bradycardia, bronchitis, bronchoconstriction, Al zheiner's

di sease . , cardiac arrythm as, cardiac hypoxia, hypertension,

i nfl ammati on, negative cardiac inotropy and dronotropy, renal failure,
sedation or i $’associ%iteed %4 t fhet r apmpduncer afel edsem r é8pi ont o4y e hel i a,
contraction of gimotdrdisele ynd i spi.ratory ithelia,,
vasoconstriction_or nast cgll geg?%%kggf%ﬁ ‘ééﬁ Lg)lrﬂ q&prlofr' aﬂem(?f tthe
conpound of any ®¥Seasf mssbcinptedr wéhhanoi Agat hdemesinrey wéceptaubjiecta 105.

Use of the conp fe claim42 or 43 for manufacturing a nedicanment

useful for treating a di sease associated w th an A2a adenosine receptor in

a subject in need of such treatnent, wherein the disease associated with

the A2a adenggi ne r tar: i g, Parkinson's disease,or | aucomn, 106. Use

of the corrpou%?'of cﬁ%ieelron %g ngerra(r:\%I?%%Lf i °f. &12HBdi égrre?ff usef fio% or

treating a di seasfasdogiiageda medicament useful for inhibiting the

activity of an A;, adenosine receptor in a cell.

89. A pharmaceutical composition comprising the
compounds of claim 42 or 43, a pharmaceutically

acceptable carrier and any of the dopamine enhancers.

90. A  pharmaceutical composition comprising the
compound of claim 42 or 43, a pharmaceutically

acceptable carrier and any of the cytotoxic agents.

91. A pharmaceutical composition comprising the
compound of claim 42 or 43, a pharmaceutically
acceptable carrier and a prostaglandin agonist, a

muscrinic agonist, or a B-2 antagonist.

S w2

92. Use of the compound of claim 50 for manufacturing
a medicament useful for inhibiting the activity of an

A3 adenosine receptor in a cell.

93. Use of the compound of claim 50 for manufacturing

a medicament useful for treating damage to the eye of a

subiject.

94. Use of the compound of claim 50 for manufacturing

a medicament useful for glaucoma in a subject.
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wi th an A3 adenosine receptor in a subject in need of such treat-aent ji1y 2005

wherein the di sease associated with the A3 adenosine receptor is MR

nyocardi al ischem a, bronchitis, or bronchoconstriction. 107. Use of the

conmpound of claim68 for manufacturing a mnedicanent useful for treating

I nflammati on of the eye associated with an A3 adenosine receptor in a

subj ect. 108. Use of the conpound of claim®68 for manufacturing a

medi canment useful for treating a di sease associated w th an A3 adenosi ne

receptor in a_subject in need of such treatnment, wherein the disease

associ ated with-the TAS adefosPhie ¢kuiapt 9. i swhesetiat ede winddimasientel |

degranul ati on. 109 e g o] u | ai %_for nufactuyri ng a

medi canent usef ul 539§tfg§P%E§e§ gpgeggé%gggbg#g?% n%ﬁt%?igﬁtﬂ gggﬁosine

receptor in a sibedronp songistinguofi beéat adrtnovdiet® nanfeydiisease

associ ated with_t 25 A3.adenosi ne receptor .is,asthmg, gl auconmm,

reti nopat hy, oculggaigchéﬁggyogﬁ ﬁﬁ%ul§P°&é§5ﬁergﬁqﬁﬁpnl§26;E%Y&%ase
inhibitors, cholinergic agonists, prostaglandins and

prostaglandin receptor agonists, angiotensin converting
enzyme (ACE) inhibitors, AMPA receptor antagonists, 5-
HT agonists, angiogenesis inhibitors, NMDA antagonists,
renin inhibitors, cannabinoid receptor agonists,
angiotensin receptor antagonists, hydrochlorothiazide
{HCTZ), somatostatin agonists , glucocorticoid
antagonists, mast cell degranulation inhibitors, alpha-
adrenergic receptor blockers, alpha-2 adrenoceptor
antagonists, thromboxane A2 mimetics, protein kinase
inhibitors, prostaglandin F derivatives, prostaglandin-
2 alpha antagonists, dopamine D1 and 5-HT2 agonists,
nitric-oxide-releasing agents, 5-HT 2 antagonists,
cyclooxygenase inhibitors, inosine, dopamine D2
receptor and alpha 2 adrenoceptor agonists, dopamine D1
receptor antagonist and D2 receptor agonists,
vasopressin receptor antagonists, endothelin
"y antagonists, 1-(3-hydroxy-2-
’ phosphonylmethoxypropyl) cytosine (HPMPC) and related
analogs and prodrugs, thyroid hormone receptor ligands,
muscarinic M1 agonists, sodium channel blockers, mixed-
action ion channel blockers, beta adrenoceptor
antagonist and PGF2 alpha agonist combinations,
guanylate cyclase activators, nitrovasodilators,
endothelin receptor modulators, ethacrynic acid, other
phenoxyacetic acid analogs, actin disrupters, calcium

channel blockers and neuroprotective agents.
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96.

97.

= 1 JUN 2905

The use of claim 94, wherein the medicament further

comprises one or more compounds selécted from the group
consisting of beta adrenoceptor antagonists, alpha-2
adrenoceptor agonists, carbonic anhydrase inhibitors,
c¢holinergic agonists and prostaglandin receptor

agonists.

The pharmaceutical composition of claim 78, further
comprising one or more compounds selected from the
group consisting of beta adrenoceptor antagonists,
alpha-2 adrenoceptor agonists, carbonic anhydrase
inhibitors, cholinergic agonists, prostaglandins and
prostaglandin receptor agonists, angiotensin converting
enzyme (ACE) inhibitors, AMPA receptor antagonists, 5-
HT agonists, angiogenesis inhibitors, NMDA antagonists,
renin  inhibitors, cannabinoid receptor agonists,
angiotensin receptor antagonists, hydrochlorothiazide
(HCTZ) , somatostatin agonists, _glucocorticoid
antagonists, mast cell degranulation inhibitors, alpha-
adrenergic receptor blockers, alpha-2 adrenoceptor
antagonists, thromboxane -A2 mimetics, protein kinase
inhibitors, prostaglandin F derivatives, prostaglandin-
2 alpha antagonists, dopamine D1 and 5-HT2 agonists,
nitric-oxide-releasing agents, 5-HT 2 antagonists,
cyclooxygenase inhibitors, inosine, dopamine D2
receptor and alpha 2 adrenoceptor agonists, dopamine D1

receptor antagonist and D2 receptor agonists,

» vasopressin receptor antagonists, endothelin

antagonists, , 1-(3-hydroxy-2-~
phosphonylmethoxypropyl)cytosine (HPMPC) and related
analogs and prodrugs, thyroid hormone receptor ligands,
muscarinic M1 agonists, sodium channel blockers, mixed-

action ion channel blockers, beta adrenoceptor
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L

98.

99,

100.

antagonist and PGF2 alpha agonist combinations,
guanylate cyclase activators, nitrovasodilators,
endothelin receptor modulators, ethacrynic acid, other
phenoxyacetic acid analogs, actin disrupters, calcium

channel blockers and neuroprotective agents.

The pharmaceutical composition of claim 78, further
comprising one or more compounds gselected from the
group consisting of Dbeta adrenoceptor antagonists,
alpha-2 adrenoceptor agonists, carbonic anhydrase
inhibitors, <cholinergic agonists and prostaglandin

receptor agonists.

Use of the compound of claim 68 for manufacturing a
medicament useful for treating a disease associated
with an A3 adenosine receptor in a subject in need of
such treatment, wherein the disease associated with the
A3 adenosine receptor is asthma, bronchitis, chronic

obstructive pulmonary disorder, or bronchoconstriction.

A process of manufacturing the compound of claim 68,

comprising the steps of:

cl
(a) reacting the compound
NF | \\
A N
N H
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101,

102,

103.

=1 JUN ;

with histamine in the presence of dimethyl sulfoxide;

(b) heating the reaction mixture under an inert

atmosphere;

(¢) cooling the reaction mixture and separating the

organic layer from the aqueous layer;

(d) washing the organic layer with brine, drying, and

filtering, to yield the compound.

The process of claim 100, wherein in step (b) the

reaction mixture is heated under a nitrogen atmosphere.

The process of claim 100, wherein in step (d) the

organic layer is dried with MgSO;.

Use of the compound of any of claims 1-17 for
manufacturing a medicament useful for treating a
disease associated with an Al adenosine receptor in a

subject in need of such treatment, wherein the disease

is antidiuresis, bradycardia, bronchitis,
bronchoconstriction, Alzheimer’s digease, cardiac
arrythmias, “cardiac hypoxia, hypertension,

inflammation, negative cardiac inotropy and dromotropy,
renal failure, sedation or is associated with
transmitter release, respiratory epithelia, contraction
of smooth muscle wunderlying respiratory epithelia,

vasoconstriction or mast cell degranulation.
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104.

105.

106.

107.

108.

109.

=1 JU

Use of the compound of any of claims 1-17 for enhancing

the memory of a subject.

Use of the compound of claim 42 or 43 for manufacturing
a medicament useful for treating a disease associated
with an A2a adenosine receptor in a subject in need of
such treatment, wherein the disease associated with the
A2a adenosine receptor is Parkinson’s disease or

glaucoma.

Use of the compound of claim 68 for manufacturing a
medicament useful for treating a disease associated
with an A3 adenosine receptor in a subject in need of
such treatment, wherein the disease associated with the
A3 adenosine receptor is myocardial ischemia,

bronchitis, or bronchoconstriction.

Use of the compound of claim 68 for lnanufacturing a
medicament useful for treating inflammation of the eye

associated with an A3 adenosine receptor in a subject.

Use of the compound of claim 68 for manufacturing a
medicament useful for treating a disease associated
with an A3 adenosine receptor in a subject in need of
such treatment, wherein the disease associated with the
A3 adenosine receptor is associated with mast cell

degranulation.

Use of the compound of claim 68 for manufacturing a
medicament useful for treating a disease associated
with an A3 adenosine receptor in a subject in need of

such treatment, wherein the disease associated with the
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A3 adenosine receptor is asthma, glaucoma, retinopathy,

ocular ischemia, or macular degeneration.
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